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CUBIOUS BOATS AT THE CENTENNIAL EXPOSITION. 

There is no one class of exhibits at the Centennial Expo- 
sition more completely represented, and yet more widely 
scattered, than that which includes vessels and boats of all 
kinds. There is a superb collection of models of men of 
war, fishing craft, and small boats in the United States 



Building. In Machinery Hall, there are elaborate icodels of 
ocean steamers, ironclads, race boats, ice boats, canoes, and 
the admirable exhibit of the Massachusetts Marine, which 
includes vessels of every conceivable description, from 
skiffs to last tailing clipptrs. In an out-of-the-way corner 
of one of the mineral annexes of the Main Building, a curi- 



ous display of Chinese junks may be found ; interspersed 
through all the foreign departments are models of the ves 
sels peculiar to the different countries. In the Agricultural 
Building,, there is another collection of fishing boats, a large 
portion of which is in the Norwegian section ; and thus. 
Continued on page 393. 
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DB. TATLOB VS. FBOFESSOB HUXLET. 

As a rule, it is a waste of time to pay any attention to the 
excursions of any man into unfamiliar fields of knowledge, 
however great his reputation for learning may be in other 
directions. A man may be an authority in Hebrew history, 
yet densely ignorant of the events of mediaeval Europe. He 
may be chief among chemists, yet a beginner in biology.and 
entirely out of his element in mechanics. When such a 
specialist attempts to settle questions in departments other 
than his own, he is pretty sure to accomplish little else than 
the exposure of his own lack of knowledge. Even more 
certain to go wrong is the man who ventures into a field of 
knowledge in which the means and methods of study, the 
kind of evidence, the spirit of investigation,and the purpose 
of the work are each and all unlike those he is used to. 
The mental habits of the trained theologian, for example, 
are quite the reverse of those of the trained scientist. The 
one proceeds, calmly, dispassionately, and sensibly, to in- 
vestigate actual existences, conditions, relations, and occur- 
rences. The result may be more or less advantageous to 
him and to his fellows; but he is not personally responsible 
for it, whatever it may be, since no one can justly blame or 
punish him, here or hereaf ter,f or finding things as they are. 
The theologian, on the contrary, deals with matters of emo- 
tion, aspiration, fancy. His materials are ever varying feel- 
ings and equally unstable imaginations. His things are 
words, often from languages vaguely understood, or techni- 
cal phrases concerning the import of which there is no 
agreement. And the issues at stake are of transcendent im- 
portance — infinite felicity or eternal woe to such as assent 
or deny. To him authority, human or divine, is everything : 
tradition is almost omnipotent, and the penalty of independ- 
ent thought is excommunication,the alienation of friends and 
associates, and,mayhap,personal damnation. And he natur- 
ally carries with him the same habits of thought, the same 
incapacity for unprejudiced and impartial investigation 
of realities, the same inability to appreciate the logic of facts, 
whenever he enters the scientific field as a self-elected um- 
pire or dictator. Consequently his utterances therein are 
pretty certain to be valuable only as so many additions to 
the already over-abundant supply of illustrations of learned 
foolishness and of the uselessness of metaphysic il methods 
for the advancement of real knowledge. 

These remarks have been suggested by the labored at- 
tempt of the Rev. Dr. W. M. Taylor to break the force of 
Professor Huxley's lectures on evolution. Dr. Taylor is a 
gentleman of considerable eminence in the theological 
world : but that only makes the more ludicrous his Quixotic 
attack upon a purely imaginary Professor Huxley, in the 
course of which he exhibits an utter misapprehension of the 
scope and purpose of the real professor's remarks, and the 
most thorough-going ignorance of the range, amount, and 
quality of the evidence bearing on the question of evolution. 

He is off the track from the start, assuming that Professor 
Huxley pretended to give a demonstration of the hypothesis 
of evolution, and that his lectures contained all the evidence 
to be produced in its support. The single fact that Professor 
Huxley promised no more than a popular illustration of cer- 
tain lines of evidence bearing more or less distinctly and for- 
cibly upon the hypothesis of evolution,and directly declared 
that it was no part of his purpose to enable any one to pro- 
nounce upon the truth or falsity of the doctrine, suflSciently 
proves the irrelevancy of four fifths of the pretended criti- 
cism. Professor Huxley did not promise nor attempt to 
"demonstrate" evolution, but merely to indicate the kind of 
historical evidence the theory demanded, and how geology 
was meeting the demand. To have recited all the evidence 
of this sort in the possession of Science would have required 
weeks or months instead of hoars; while the evidence de- 
rived from existing conditions and relations in the world of 
animal and vegetable life would require an allowance of time 
not less liberal. 

The remaining fifth of the two columns of the Tribune, 
which Dr. Taylor devotes to the destruction of the theory of 
evolution as Professor Huxley did not present it, comprises 
a curious array of misstatements, misconceptions, and ab- 
surdities, which we should like to traverse at length,but can 
merely sample for lack of space. No better evidence could 
be asked of the reverend doctor's incapacity for the task he 
has undertaken than is found in the following assertion, 
which may be a misapprehension,but certainly is a misstate 
ment of the most ridiculous character. He says : " He (Pro- 
fessor Huxley) allows that species are persistent, and that 
there is little or nothing in the geologic records that sustains 
his position !" 

After that,the reader will not be surprised at the assump- 
tion that the diversity of interpretation, " marvelous flexi- 
bility," etc., of Genesis is confined to the meaning of the 
word day : or that Professor Huxley craftily avoided the 
" fourth hypothesis " of creation — that is,' creation in series, 
or successive creations in time — in spite of his positive ex- 
clusion of that view as unworthy of attention,it being unsup- 
ported by evidence of any kind, either scientific or scriptural. 

But all these are as nothing, compared with the trium- 
phantly funny demand : "If evolution rests on a basis as 
sure as astronomy, why do we not see one species passing 
into another now, even as we see the motions of the 
planets through the heavens? Why cannot its votaries 
foretell that, at a certain time and in a certain place, not 
too far from personal inspection by us, some modification in 
the structure of an animal or a plant shall occur, without 
any human intervention, even as astronomers predict the 
occurrence of a transit of Venus across the sun ?" 

Yet the man who is capable of perpetrating such a grand 
absurdity — absurd in what it asks, as well as in what it de- 
nies — really believes himself competent to pass upon a prob- 



lem involving a vast amount of natural knowledge and no 
small degree of natural intelligence. And doubtless there 
are not a few who will accept his flourish of misplaced logic 
as conclusive against evolution, and rejoice with him that 
Professor Huxley's " imposition" has thereby been nailed 
to the counter " that it may not get into currency." 

* « l t » 

IBON AND STEEL WOBKINO IHFBOVEHENTS. 

We give in our this week's Supplement a full abstract 
of a recent paper read before the Iron and Steel Institute, at 
Leeds, England, on the Haswell system of forging iron by 
hydraulic pressure, by Mr. J. 0. Butler, and of the interest- 
ing discussion which followed. Much valuable practical in- 
formation concerning iron forging was elicited. Among the 
speakers was Sir Joseph Whitworth, who gave some remark- 
able particulars concerning his operations in compressing 
molten steel. He stated, among other things, that he had 
lately completed a pair of steel screw shafts for the ship In- 
flexible. They were 283 feet long, weight 63 tuns. A weight 
of 97 tuns would, ordinarily, have been required ; but by the 
compression of the molten steel, a saving in weight had 
been effected of 34 tuns. In practice the fluid steel is sub- 
jected in the mold to a pressure cf six tuns, or 12,000 lbs., to 
the square inch. 

This week's Supplement also contains abstracts of papers, 
read before the Institute, on the " Straightening and Plan- 
ishing of Bound Bars," a process by irhich the scale, instead 
of being rolled in, is removed, and a smooth, clean surface 
produced, the bars being as finished and straight as if turned 
in a lathe. 

Also an interesting paper on the " Utilization of Blast 
Furnace Slag, with its Heat, for the Manufacture of Glass." 
It appears from this paper that, by the addition of a few 
simple chemicals and apparatus, it is practicable to con- 
nect the profitable manufacture of glass with iron furnaces 
without in any manner interfering with the usual contin- 
uous operations of the blast furnace : the heat now lost 
being successfully applied to the production of the glass. 



SOME THOUGHTS ON LABOB. 

We have recently perused with much interest a little 
work entitled " Talks about Labor," written in a pleasant 
colloquial strain by Mr. J. N. Lamed, of Buffalo, N. Y., in 
which the labor question is dealt with,in some respects, in a 
novel manner. The writer's main point is that political 
economy alone is not capable of dealing with the labor 
question, that the relations of capital and labor cannot be 
adjusted by abstract theorizing, but that the problem is con- 
stantly complicated by human needs, misfortunes, and pas- 
sions, which must be considered. " We eke out now," he 
says, " a tyrannical and haartless theoretic economy with 
practical charities and generosities which make it tolerable. 
The change to be brought about is this : that we must reduce 
the generosity to a system, not of generosity but of justice 
in right." This, in the main, is but another form of ex- 
pression for the counsels of moderation and regard for the 
rights of others that we have hitherto offered in considering 
cases of labor troubles; for we have long been persuaded 
that an equitable and permanent adjustment of the difficul- 
ties existing between employers and employed is to be 
reached, not bj^ measures of coercion between the contend- 
ing parties, or by like heroic treatment, but through the 
slow but sure judgment of society, brought about through 
the perception of the mean to which moderate action and 
opinion on both sides must approximate. 

We cannot here follow the author through the various 
arguments which spring from the above proposition, and 
therefore at once pass to the remedy which he thinks likely 
to be most effectual against the strikes and lock-outs of the 
future. And this is a kind of limited cooperation between 
employers and employed, in which a system of dividends 
out of the profits is introduced to supplement the wages 
system. Then, it is urged, the working classes would be- 
gin to observe and apprehend the phenomena of the market 
out of which the laws of industrial economy are derived, 
and consequently would be inspired, from personal motives, 
to act in cooperation with the managers of capital. The 
idea so far is not new ; and while we are by no means pre- 
pared to assert that it may not be practicable, past experi- 
ence furnishes many instances of unsatisfactory results in 
its working. It was introduced in England by Messrs. Briggs 
& Son, of the Whitwood collieries, in 1865. This firm or- 
ganized a limited company, and the men were made partners 
in the prosperity of the concern to a certain fair extent. 
The project met with the warmest favor from such men as 
John Stuart Mill and Thomas Hughes, but the workmen 
were dissatisfied with their gains, audit fell through. Sam- 
uel Smiles, in a recent work, says that the firms of Greening 
& Co., Manchester, and Fox, Head & Co., of Middlesborough, 
in the iron trade, also admitted their men to partnerships in 
profits. The latter firm started on this plan in 1866, and af 
ter nine years' trial the system was abandoned, last year. Sii 
Joseph Whitworth has announced his intention of testing 
the scheme, but his results, if any, are not known to us. 
Generally, however, so long as profits are large the men are 
contented; but when the market falls and gains are reduced, 
then the aggregate returns are still expected to remain at 
former figures. In the case of Fox, Head & Co., the unions 
kept forcing wages higher as profits decreased, until finally 
a successful demand for twenty per cent increase resulted 
in the abandonment of the plan. 

Not long ago, a case came under our immediate observation 
where the men in a large factory deliberately forfeited a 
dividend, amounting to some ten per cent of the profits of a 
considerable period, and due within a few days, in order to 
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join their craft in a strike. Their action, as it was evident 



would be the case, resulted in failure, and they returned to 
work at the old wages minus any share in profits whatever. 

Perhaps, however, if we couple with the cociperative plan 
the reforms which, the author points out, might be made 
among the trades' unions, the attainment of the desired re- 
sult would be more probable. Mr. Larned's picture of the 
trades' unions of the future is an agreeable one They 
might " take upon themselves the responsible guardianship 
of all the interests of the mechanic industries, each its 
own, fixing and maintaining a high standard of workman- 
ship for every trade, graduating the mechanics in their 
several arts, and conferring diplomas and degrees as the col- 
leges do, with such strictness and fairness that the classifi- 
cation of the union or guild would be recognized in the labor 
market: opening their doors to all new comers widely, with- 
out any bars except such as these standards of proficiency 
will set up, and aiming to individualize — not generalize — the 
compensation of labor in each department of work by indi- 
vidualizing the labor itself : looking always to the efficiency, 
the skill, the productive value of each man's work for the 
basis of the apportionment of dividends to him from the 
production to which he contributes." If this, we fear Uto- 
pian, outlook could be realized, that the trades' unions would 
become "institutions of splendid usefulness," there is no 
room for doubt. 

One portion of Mr. Larned's work which will be read with 
especial interest is an excellent showing of the enormously 
increased and increasing productiveness of labor through 
the progress of invention of labor-saving machinery. From 
statistical data gathered by Dr. Engel, of the Prussian Stat- 
istical Bureau, relative to the aggregate steam power in use 
in tlie world, there are some 3 J millions horse power employed 
in stationary engines, and 10 millions in locomotive engines. 
All this is maintained without the consumption of animal 
food except to the extent of the food of the miners who dig 
the coals ; and the force maintained in their muscles is to 
the force generated by the product of their labor as 1 to 1,000 
at most. This steam labor force is equal to the working 
force of 35 million horses, the theoretical horse power being 
about equivalent to the working power of two horses; and 
relatively to the producing capabilitips of the soil, each 
horse consumes three times as much food as a man. To 
put steam power, therefore, in the place of 25 million horses 
is equivalent to a saving of food for about 75 million human 
bein js more than could otherwise be fed from the same area 
of soil, under the same state of cultivation. Thus the stock 
of products of the soil which remains for division among 
human producers is enormously increased. 

Now, we may consider the immense variety of work done 
by this steam power, and we may add to it the labor of wa- 
ter power, which consumes even less than steam of the 
earth's products. These vast forces enable man to do from 
five to a thousand times the quantity of work that he could 
with his unaided hands. Again, the improvements in me- 
chanical devices yield a colossal gain of product from a 
given quantity of human labor employed as auxiliary to ma- 
chines. Take the power looms, three of which machines, 
making cotton goods and attended by one man, can produce 
daily 78 pieces of fabric, 29 yards long and 35 inches wide ; 
whereas on the old hand loom of 1800 one man working one 
loom produced only 4 pieces. In the spinning or weaving 
of woolen and fine fabrics, the production is multiplied 
fully tenfold ; the sewing machine has produced like results 
in the manufacture of garments, and thus one of the pri- 
mary wants of man, his clothing, is gratified by one tenth 
the human labor required half a century ago. In the mat- 
ter of shelter, house building, modern woodworking ma- 
chinery has revolutionized the carpenter's trade. A planing 
machine does the work of twenty men. In agricultural la- 
bor McCormick's reaper alone doubled the grain production 
in the Western States, simply by enabling the available la- 
bor of those regions to harvest the crop which the land was 
capable 'of producing. Taking into (consideration all the 
gain in productiveness of the last century, it appears that 
the labor employed in Europe and America is now producing 
at least six times as much as the same number of laborers 
could have produced a hundred years ago : or to state the 
fact differently, only one man need work now where six 
worked a hundred years ago to produce the same supply for 
the satisfaction of human wants to the same extent. 

^ < « > ^ 

SFIBITDALISTS' FACTS AND SEAL FACTS. 

We have received a polite request to reprint two brief ex- 
tracts from our issue of September 2. The first, from the 
editorial " Is Anybody Sane?" runs in this wise : 

" Men smitten with the disease cease to be amenable to 
reason in all matters connected with spiritualistic delusions. 
The most patent and ridiculous of frauds and follies, reput- 
edly involving spirits and their mediums, are accepted by 
them with religious enthusiasm." 

The second extract is from the letter of a correspondent, 
and carries, we are told, an emphatic censure of the fore- 
going, a censure requiring the most liberal use of italics and 
capitals to do it justice. We give it without such typo- 
graphical assistance. Here it is : 

" It (the law of gravitation) has been attacked in some 
quarters even by persons of education, and doubts have 
been thrown upon its teachings. This was done by the 
great German poet and philosopher, Goethe, among others; 
but he was simply ignorant of the facts. Every man judges 
about things according to the amount of information in his 
possession ; and if Goethe had been informed of the mani- 
fold facts verifying this theory, he would surely never have 
attacked it." 

If nothing had been said about censure, we should have 



taken this communication as a kindly apology for the spirit- 
ualists, as people who mean well but are ignorant of the 
overwhelming evidence against the genuineness of reputed ] 
spiritual manifestations and the reasonableness of their 
theories of spirit existence and action. But censure implies 
at least a suspicion of error or wrong-doing; and we can see 
no call for it, nor any indication of it, in the present case, 
unless our correspondent wishes to insinuate that, as some 
well meaning people disputed the law of gravitation through 
ignorance, so we have been colidemning, through ignorance 
of spiritual things, a theory as well supported by verified 
fact as the law of gravitation is. 

If such is the case, we beg to assure him that we have taken 
pains to enquire into a good many cases of alleged spiritual 
manifestation of the objective sort, and have failed to dis- 
cover anything to justify the spiritual hypothesis. On the 
contrary, every case which has been subjected to real scru- 
tiny has been demonstrated to be a more or less clever 
fraud, abetted by a positive delusion on the part of the re- 
ceivers of it; and the probability is overwhelming that the 
untested cases — if there are any — are of like character. 

This is especially the case with objective manifestations. 
The subjective manifestations, and they are probably the 
more numerous, are less easy to dispose of, since there is 
nothing real to bring to light. These involve neither phys- 
ics nor fraud, but disease. The actors are honest — but in- 
sane. Taken in time, a few doses of strychnin and iron, or 
other nerve tonics, will remove the symptoms promptly and 
completely. Allowed to become chronic, the disease may, 
and generally does, run the regular course of ideational in- 
sanity. 

The unhappy naval apothecary who committed suicide at 
a pleasure resort the other day — or, as he thought, followed 
his adored Pauline to the spirit world — is a case in point. 
The spirit of Pauline which beckoned him onward was as 
real to him as his own existence ; and he could not resist 
her entreaties to leap the gulf. No reason could convince 
him that the vision was not his wife's spirit : no, not even 
the circumstance that his belover' wife was still in the body. 
Precisely as trustworthy, precisely as convincing to the sane 
mind, is the testimony of anyone else to the existence of 
the spirit forms he sees and converses with. It is all craze, 
where it is not fraud. 

A pretty example of fraudulent manifestation is the one 
exposed in the person of Mrs. Hull in Portland, Maine, the 
other day. This lady, whose character forbade suspicion, 
was astonishing believers and unbelievers alike with spirit 
materializations, under circumstances in which collusion or 
deceit seemed impossible. In any room in any house, she 
would stretch a curtain across a corner, retire within the 
three-cornered enclosure, and, in a little while, " spirits " 
would come out from behind the curtain, move about the 
dimly lighted room, speak to the awe-stricken witnesses, 
and otherwise conduct themselves (one by one) like standard 
ghosts of good breeding. All this time the medium was 
supposed to be entranced within her little enclosure ; and to 
make sure that she did not stir, her dress was exposed un- 
der the curtain, sometimes drawn out several inches and 
tacked to the floor. 

The spirits triumphed for months, to the great strengthen- 
ing of such as were in the faith and the serious confusion of 
the doubtful. But exposure came at last — as it always does, 
sooner or later. An unbelieving doctor won the medium's 
confidence, and betrayed it before a number of the ungodly 
assembled for the purpose of bearing testimony to the medi- 
um's discomfiture. By tender entreaties he induced the vis- 
iting spirit to trust her hand in his, then held it till lights 
were struck, and Mrs. Hull stood an unwilling prisoner, a 
convicted fraud. A little pile of garments in the corner be- 
trayed her method. By sheer audacity she had deceived the 
very elect with the most honest-seoming materializations 
that have be exhibited thus far. 

"But suppose Mrs. Hull was a fraud, like Katie King 
and others," our correspondent will probably reply : " that 
is no proof that spirit appearances are all fraudulent." 

True enough : but the unexposed are relatively so few 
that the presumption — the drift of positive evidence — is de- 
cidedly against them. And the circumstance that in every 
instance the exposure of fraudulent mediums has been made 
by unbelievers shows the utter incompetency of believers to 
distinguish deceptive mediums from the genuine, if such 
there be : in other words, their testimony, however trust- 
worthy in other regions of observation and experience, is 
good for nothing in this. As we have said before, they are 
the victims of delusion and mentally incompetent of sound 
judgment in matters involving their delusion. 

Of course we do not imagine that our correspondent, or any 
like him, will be at all affected — otherwise than displeased — 
by what we have said. The most courteous reply they can 
make is that it is our craze, delusion, or what not, to be un- 
able to appreciate the " facts " verifying the spiritualistic 
theory. We confess the failure: and until we are able first 
to verify the " facts " (or at least to find out one spiritualis- 
tic fact verifiable as neither fraudulent nor foolish) we shall 
not feel like subscribing to the theory, or even like discuss- 
ing its probability. 

And just here is where we differ from those who disputed 
the theory of gravitation. They disputed, or wilfully re- 
mained in ignorance of, an enormous mass of evidence veri- 
fiable by instrumental and mathematical means, evidence 
that could be verified every time by believers, unbelievers, 
and the indifferent, alike : evidence, too, which no other theo 
ry so easily, simply, and completely satisfied. We, on the 
contrary, refuse to accept the spiritualist's interpretation of 
a mass of facts, so called, the most of which have been 
proved fraudulent or delusive, over and over again ; while 



for the small residue of fact which may be verified, the spir- 
itualist's hypothesis is inadequate, inconsistent with the rest 
of our knowledge, and enormously difficult of comprehen- 
sion. 



< < « » » 



NEW CHEUICAL TEST FOR ALCOHOL, 

Professor E. W. Davy, of Ireland, is the author of a new 
and very delicate chemical test for alcohol, which promises 
to be of much practical utility. The substance he uses is a 
solution of molybdic acid in strong sulphuric acid. When al- 
cohol is brought into contact with this solution, a deep azure ■ 
blue color is quickly developed. The test is so delicate that 
the presence of alcohol, in so small a quantity as the one 
thousand six hundred and sixty-sixth part of a grain in a 
drop of distilled water, is at once revealed. 

The new test will be useful in detecting frauds in the 
preparation of various medical and chemical substances. 
For example, pure chloroform, owing to its high price, pre- 
sents a temptation to fraud, and is often adulterated with 
cheap alcohol. The consequences, to the sick, are apt to be 
deplorable, sometimes fatal. By the new test, if there is so 
small a quantity as one part of alcohol in one thousand, in 
the chloroform, the presence of the alcohol is at once made 
known. Professor Davy's interesting paper is given in full 
in our Scientific American Supplement, No. 46, and will 
be studied with interest by chemists and druggists. 

' <«-4*»-*i ■ 

FETBOLEUM CHANGED INTO ELECTBICITY AND LIGHT. 

Professor W. A. Anthony, in the course of a recent series 
of experiments with an electro-magnetic machine of the 
Gramme pattern, made the following interesting observa- 
tions : 

The electric machine was driven by a five horse Brayton 
petroleum oil engine (illustrated in Scientific AiiERicAK, 
page 803, volume XXXIV). The engine consumed a little 
over six and a half lbs. of crude petroleum per hour. The 
lamp used in the engine, by which the explosive mixture is 
fired, had a one inch flat wick, and consumed 39 '8 grammes 
(459 grains) of oil per hour. The power resulting from the 
motion of the engine, when applied to the electric machine, 
produced a stream of electricity or electric light, having an 
illuminating power equal to that of 334 of the lamps men- 
tioned, showing that three times more light maybe pro- 
duced from a given quantity of oil, if its energy is converted 
first into mechanical power and then into electricity, than if 
the oil is directly burned in a lamp. 

^ < t > » . 

THE MEETING OF THE NATIONAL ACADEUY OF SCIENCES. 

The fall session of the National Academy of Sciences 
opened in Philadelphia on October 17, under the presidency 
of Professor Joseph Henry. Professors Joel Allen of Cam 
bridge, George F. Barker and W. H. Gable of Philadelphia, 
and E. S. Morse of Salem, and General John Newton, were 
elected members. Professor J. E. Hilgard read an essay on 
the variations in the standard bars to which all measures are 
now referred in France, England, and this country. He 
had compared the iron bars sent to the United States as du- 
plicates of the English bronze bar, and found a variation of 
0'00034 inch, which is not an admissible error. Professor 
Hilgard believes that the bronze and not the iron has 
changed, and that the alteration is due to one of the metals 
in the alloy being in a state of tension when the standard 
was made. In making the platinum standard meter in Paris 
recently, the metal was remelted and worked over nearly 200 
times. The duplicate standards, made of cast steel, for this 
country, are correct to the j ,, J oo*'^ "' ^° inch, and differ 
from each other by less than ^ j ^^j „ „ th of an inch. 

Dr. J. L. Leconte read a paper on the hydrocephalus, an 
insect which resembles a fat mole cricket,and of which there 
is a specimen in the Brazilian Centennial exhibit. He con- 
sidered that a careful study of existing insect life will do 
more to demonstrate its course of development than all 
that can be accomplished by means of fossils, owing to the 
fact that insects have kept such forms as they have now, 
with comparatively slight change, during many ages. The 
hydrocephalus is especially of service as a missing link be- 
tween such relations. 

< < 1 1 fc 

The Fire on the Hearth. 

The Centennial Commission has awarded a diploma and 
medal to the stoves exhibited by the Open Stove Ventilating 
Company, whose invention we illustrated on page 198, 
volume XXXI. Several are shown in the stove annexe of 
the Main Building, the operation being made visible by the 
outer jacket being removed from one of ihem, and the circula- 
tion of heat and the delivery of the products of combustion 
in an almost cold state being clearly demonstrated. 

^ < « > » 

To Dispose of Cnrcnllos. 

A correspondent of the Ohio Parmer states that he kept a 
plum tree from curculios by sprinkling the ground under 
the tree with corn meal. This induced the chickens to 
scratch and search. The meal was strewn every morning, 
from the time the trees blossomed until the fruit was large 
enough to be out of danger. The consequence was that the 
fowls picked up the curculios with the meal, and the tree, 
being saved froin the presence of the insects, was wonder- 
fully fruitful. 

m i** ^ 

An English inventor proposes to pump exhaust steam back 
into the boiler in place of condensing it, and experiments 
are now being conducted with an engine for testing the in- 
vention. The inventor contends that ' ' the pressure exerted 
by the steam on one side of the piston represents, by its elas- 
tic power, the same expressions of power in pressure on the 
other side; so that the elastic charge is always ready to give 
back the exact power expended for its expression." 
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A NEW WATEB ENGINE. 

We illustrate herewith a novel water engine, which may 
ie used as a motor and also, if desirei, as a pump. A is 
the cylinder, which is mounted in bearings of a case, D, on 
trunnions. It has a circular valve, E, formed on the lower 
end, with one port, P, and fitted to the correspondingly 
shaped valve seat, G, in which is the inlet, H, and the ex- 
haust, I, also the exhaust, J, for the waste from the interior 
of the case, D. K represents passages cored out in the cy- 
linder, from the upper end down to the interior of the waste 
water case, to conduct any water leaking past the piston, L, 
into the case, to be discharged through the exhaust. A cap, 
M, screws on to the top of the cylinder, for a guide to the 
piston rod, N, and these passages, K, enter the 
cylinder, above the piston, under this cover. The 
oscillation of the cylinder in the case alternately 
opens the supply and exhaust passages. 

Patented through the Scientific American Pa- 
tent Agency, September 5, 1876, by Mr. George 
Wells, Montreal, Canada. 



and acquaint the whole world with the official result of the 
competition. As this is not done by the Commissioners at 
the expense of the Fair, the winners of the prizes have no 
option but to do it for themselves. Let the unprejudiced 
public be the arbiter in these disputes about the practical 
worth of the awards. The test is easily made. A reasona- 
ble amount of advertising in the papers would tell every- 
body what the judges said of any particular article and 
where it can be found. People would then hunt it up and 
see for themselves whether it tallies with the judges' de- 
scriptions or not ; and at the same time the successful exhi- 
bitor would learn from this experimentum crucis exactly 
what the award is worth to him. There is no other possible 



The disk, J, prevents the stopcock from being turned more 
than enough to open aid close it by engaging with the pin, 
g. The pipe, i, for street washing, is provided with a nip- 
ple, G, formed on the plate, D, and provided with a cap, h, 
and to which the hose is attached for street washing. When 
the street washer is not required, the pipe, t, nipple, G, and 
accompanying devices may be dispensed with, and the pipe, 
B, may run horizontally into the house. When this im- 
provement is used, it is claimed that heaving by frost is ob- 
viated. It is impossible for it to become clogged, as there 
is no channel by which anything can find its way into the 
lower parts of the device. It is not easily tampered with, 
as it is impossible to remove the caps without the key or 
wrench. 



A machine for Making Cab Driver* Honest. 

The latest invention for securing " machine 
honesty" is the exceedingly ingenious register- 
ing device which is to be placed on the new line 
of street cabs shortly to be established in New 
York city. It is the invention of Mr. Louis Von 
Horen, late of Vienna, Austria, and it serves the 
dual purpose of preventing the cabman pocket- 
ing any share of the fares and also of indicating 
to the passenger the length of time he occupies 
the cab, so that there is no room for dispute as 
to how much the latter should pay. The charge 
is to be at the uniform rate of 50 cents per hour 
or the same sum for a single trip occupying less 
time ; and the apparatus is of course adjusted 
with reference to this tariff. 

There is a metal circular case about eight inch- 
es in diameter, on the face of which are two 
graduated circles. The inner circle is pointed off 
similarly to a clock face, only instead of a twelve 
hour mark there is a zero. On the outside circle 
there is a simple graduation of units and tenths, 
so that dollars and cents by it may be registered. 
The hands on the inner circle are controlled by 
clock mechanism in the case; the hand on the 
outer circle must be moved by the driver. From 
one side of the clock case extend wire rods which 
carry a sign on which are the words " to hire;" on the same 
side, and between the rods, there is an extension in which a 
watch is placed. The whole is pivoted to the front of the 
cab, just in rear of the driver's seat, in such a manner that, 
when the "to hire " sign is turned uppermost, it stands above 
the cab roof, and is plainly visible. Right in face of the 
passenger in the cab, there is an opening, empty when the 
sign is turned up as described, but allowing the watch face 
to be seen through it when the sign is turned down. 

Now, when a cab is hired, the driver is obliged to turn his 
sign down. If he does not, the passenger will demand it, 
because otherwise the passenger cannot see the watch which 
is to be consulted in determining the time he has occupied 
the cab. The driver, in turning the apparatus, thereby sets 
the clock going, which, supposing the trip to be tho first 
one made that day, registers hours and minutes from 
o'clock. When the passenger leaves the vehicle he pays his 
fare, and this the driver registers after the bell punch fa- 
shion on the outer dial already described. The driver then 
must turn his sign up. If he does not, his clock will con- 
tinue running, and he will have to account for the time in 
money. The next passenger is registered in the same way — 
the clock, however, starting at the point at which it left off 
before — so that at the end of the day, when the inspector 
comes around, he sees from the two dials, first, the number 
of hours the cab has been used, and second, the amount re- 
ceived. On the back of the clock, which, on its face, has 
these dials, is still another dial visible from within the cab. 
This is simply an index moved forward one degree each time 
the sign is turned, so that from this the aggregate number 
of trips made can be learned. The dial is covered and locked 
up so that the driver has no access to it ; and it obviously 
prevents the driver from taking advantage of the short trips, 
less than an hour in duration, but charged for as a full hour. 
By noting the number of trips and of hours employed, the 
inspector can determine the exact sum due from the driver, 
which amount ought to be accurately shown on the face of 
the register. 

The device, while somewhat difficult to describe intelli- 
gibly, is really very simple, and as an invention it certainly 
is the best thing of the kind we have ever seen. It neither 
incommodes ppssengers as do turnstiles, nor does it fasten a 
a disagreeable badge on the conductor or driver like the 
bell punch, nor does it place such implicit reliance on the 
honesty of the average passenger as is involved in the use 
of the fare box now in use in all our omnibuses. 




Hour to Settle a Dispute. 

The Centennial Judges and Commissioners catch severe 
scoldings from exhibitors who have received no awards, 
and from those who do not monopolize all of the praise be- 
stowed on classes of articles. The former think the medals 
and certificates of no value, on the sour grapes principle ; 
the latter regard them as too cheap and commonly distribu- 
ted to be worth much. There is only one way to test the 
soundness of these depreciatory opinions. The Commis- 
sioners do not publish the language of the decisions. Per- 
haps, in justice to the contributors, they ought to do this. 



WELLS' WATER ENGINE. 

settlement of the controversy, but by advertising. We still 
adhere to the opinion that the prize system adopted by the 
Fair managers is the best under all the circumstances; and 
the recipients of the certificates have it in their power, by 
judiciously advertising, to turn them into money. — Journal 
of Commerce. 

^ n > ^ 

IMFBOVED STOPCOCK AND 8TBEET WASHES BOX. 
Mr. George B. Hooton, of Williamsburgh, N.Y., has pa- 
tented through the Scientific American Patent Agency, Sep- 
tember 5, 1876, a novel improvement in stopcocks and street 
washer boxes. It consists of a box, of cast iron, provided 
with slots, a, iu opposite sides, to receive the water pipe, B. 
These slots are closed by the doors, 6, which are pivoted and 




notched to receive the pipe. C is a tube of suitable length, 
screwed into the center of the top of the box. A, and also 
screwed into the plate or guard, D. E is a socket formed on 
the upper surface of the plate, D, and provided with the 
screw cap, d. F is a stopcock in the box, A, the plug of 
which is provided with an elongated stem, e, which runs 
upward through a hole in the plate, D, and is squared to re 
ceive a notched disk, f, and the key by which it is turned 



How liOggers Iilve. 

Three hundred men will cover and cut a sec- 
tion of about three miles square, taking off over 
60,000 logs, which would measure about 10,000,- 
000 feet, each season. Work begins at daylight 
and ends at dark ; and when the days lengthen or 
the moon favors a longer twilight or earlier morn, 
the men get the benefit in longer working hours. 
On the river when the drive is started, work be- 
gins at three o'clock in the morning and ends at 
nine in the evening, the men having five meals ; 
breakfast at six, lunch at nine, dinner at twelve, 
supper at five, and tea at nine. The meals con- 
sist of pork and beans, corn bread, molasses cake, 
and tea or coffee. 

No stint is given to a man's appetite. The 
fare, such as it is, is abundant, monotonous, nu- 
tritious, and cheap. A cook is provided for every 
fifty men. The beans are generally the large 
white bush, parboiled in pots holding half a 
bushel, then ten pounds of pork is set in the mid- 
dle of the beans in the pot, a quarter of a pint 
of molasses poured in, and then the pot is set in 
a hole surrounded with hot ashes and burning 
charcoal, the top covered with a stone, over 
which a heavy wood fire is built ; and here they 
stay from five to eight hours, coming out a most 
palatable dish. All the baking is done in rudely 
built stone ovens, which are heated, before the 
dough is mixed, with a good wood fire. The 
loaves of biscuit or cake are set upon the hot 
stones, and are cooked quickly and thoroughly. 
A camp of three hundred men will consume 
daily four barrels of beans, one half a barrel of pork, one 
barrel of flour, half a barrel of meal, one quarter of a bar- 
rel of sugar, and five gallons of molasses. The men are 
encamped in tents, making their beds of boughs, while 
their extra clothing, a pair of duck overalls, woolen shirt, 
and two pairs of woolen socks, is kept in an old grain sack 
and used as a pillow at night. 

The Sabbath in the woods is always a day for sharpening 
axes, mending sleds, repairing boots and clothes, setting 
oijt a new tenting spot handier to the cutting in the woods, 
and all the odd chores which would grow out of the con- 
gregation of so large a body of men. All well regulated 
camps exclude liquor. The work being usually fifty to two 
hundred miles from any settlement, and the men not being 
paid until the end of the season, there is little inducement 
for any speculator to peddle rum through the woods, or for 
the men to straggle off in search of it. 

The consumption of axes and handles is enormous, an 
ax lasting a month, and a handle about three weeks. The 
axes are sharpened daily, some camps having regular sharp- 
eners, while others require each man to keep his own axe in 
order. The old axes are never collected for the junk dealer, 
the distance to ship them being almost too great to make it 
an economical measure. Woodsmen generally consider 
spruce harder on axes than either birch or pine. The gum 
which runs out of the spruce tree is often found hard 
enough to chip the edge of the axe when striking through 
it. The styles of axes differ with nationalities, a Canadian 
chopper preferring a broad square blade with the weight 
more in the blade than elsewhere, the handles being short 
and thick. A down-east logger, one from Maine, selects a 
long, narrow head, the blade in crescent shape, the heaviest 
part in the top of the head above the eye. New York cut- 
ters select a broad, crescent-shaped blade, the whole head 
rather short, and the weight balanced evenly above and be- 
low the eye, that is, where the handle goes through. A 
western backwoodsman selects a long blade, the corners only 
rounded off, and the eye holding the weight of the axe. 
The American chopper, as a rule, selects a long straight 
handle. The difference in handling is that a down-easter 
takes hold, with both hands, of the extreme end.and throws 
his blows easily and gracefully, with a long sweep, over the 
left shoulder. A Canuck chops from directly over his head, 
with the right hand well down on the handle to serve in 
jerking the blade out of the stick. A Westerner catches 
hold at the end of his handle, the hands about three inches 
apart, and delivers his blows rather direct from over the 
left shoulder. 

In fact, an expert in the woods can tell the nationality or 
State a man has been reared in by seeing him hit one blow 
with an ax. It is, however, an interesting fact to know 
that a Yankee chopper, with his favorite ax and swinging 
cut, can, bodily strength being equal, do a fifth more work 
in the same time than any other cutter, and be far less fa- 
tigued. This in a very large degree will account for the 
greater percentage of Maine men who will be found each 
year in the woods of northern New England and New York. 
Northwestern Lumberman. 
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NEW SCBEW-CUTTING LATHE, 

We extract from the Moniteur Induatriel Beige the an- 
nexed engraving of a screw-cutting lathe, the novel feature 
in which is the system of friction gearing by which the 
screw to be cut is made to advance or return. Above a 
toothed wheel, upon the driving shaft, are placed two pi- 
nions, both gearing with the former wheel, and consequent- 
ly revolving in opposite directions. At the extremity of the 
pinion shafts are friction pulleys, which bear against the 
interior of the rim of the large friction disk. By means of 
a hand lever, either of these friction pulleys may be brought 
into contact with the disk at 
will, and the latter thus 
caused to rotate in either di- 
rection, turning the screw ac- 
cordingly. The device is in- 
tended to be portable, and 
cheap. It is the invention of 
MM. Weise and Monski, of 
Halle, Germany. 



ting themselves upon the advance made in this direction- 
With this view a recent meeting of the Institution of Me- 
chanical Engineers, at Birmingham, devoted a large portion 
of its time to the consideration of modes and appliances for 
dispensing with hand labor in puddling, it being admitted 
that this result was indispensable to the obtaining of pro- 
ducts of the quantity and at the prices now required to meet 
the demands of the market. So, also, earnest efforts are 
made to remedy the evil by reducing the cost of labor. 
When our British cousins take hold in earnest with the in- 
tention of overcoming obstacles to their progress, we may be 



3, and 1| inches for Fig. 4 ; and the grooves being on the 
under side, this allows a wearing thickness of about J of an 
inch, or double that of ordinary flooring. The size of the 
secti ons average 18 or 24 inches square. 

Patented through the Scientific American Patent Agency, 
May 30, 1876. The patent was reissued on August 29, 1876. 
The invention was also patented in Great Britain on June 
14, 1876, and in Canada on June 30, 1876. For further par- 
ticulars, address the National Wood Manufacturing Com- 
pany, as above. 



Red IVash for Brick 
Residences. 

Travelers visiting Chicago 
are astonished at the beauti- 
ful appearance of the brick 
buildings in that city, show- 
ing so distinctly the lines of 
white mortar between the 
bricks. It has taken years of 
trial, says the Enquirer, be- 
fore a mixture could be found 
that would stand the test of 
rain and frost. At last the 
following has given thorough 
satisfaction : Venetian rod and 
Paris brown, in proportion to 
suit the taste, are mixed with 
a quantity of water to make 
a heavy wash. With this 
the walls are well coated. To 
settle the color to the wall, 
and prevent its washing off 
by the rain, a wash with di- 
luted muriatic acid (one quar- 
ter acid) is given over the 
painted surface. 

The mixture forming the 
white lines or joints is made 
of settled white lime, to which 
is slowly added plaster of 

Paris, kept stirring until the mixture is past setting ; then 
mix a little fine sand, to keep from cracking, and work into 
the consistence of glazier's putty. This putty is then ap 
plied to the walls by two men, along a straight edge, and 
with a beading trowel, the distance of the joints having pre- 
viously been measured. Care should be taken, in applying 
this putty, to press it strongly against the wall, to prevent 
any water from creeping between it and the brick. In win- 
ter time we should suppose that the water would freeze, ex. 
pand, and detach the white joint, thus spoiling the look 
of the building. But it is important if the treatment above 
described proves effectual. It is certainly worth trying, for 
an indestructible red and white paint on brickwork is very 
beautiful. 

^ <>> » 

Ensland's Dilemma. 

The rapid stride of Americans in manufactures connected 
with iron and steel is impressing upon English makers the 
necessity of accommodating themselves to the demands of 
the time, to avoid the almost total destruction of the export 
trade, and to insure the continuation of the home produc- 
tion. Recent publications upon the subject exhibit upon the 
upon the part of English makers a spirit of earnest inquiry 
into the cause of their present condition,and a determination 
to recover if possible the ground already lost. Among the 
most earnest of these publications are a number of recent 
editorials in the London Times, containing careful reviews 
of the situation, which is acknowledged to be serious, and 
the British people are urged not to " resign themselves to a 
permanent exclusion from the markets in which the United 
States manufactures compete — and to estimate more justly 
the conditions on which business should be conducted in 
future." It is not admitted that the protection afforded by 
almost prohibitory tariffs has had any material effect in con- 
tributing to the success of American makers ; but the con- 
clusion is reached that this result is mainly attributable to 
the reduction of the cost of manufacture in the United States 
by the use of machinery, mainly devised with the view of 
dispensing with the hand labor, bnt incidently resulting in 
supplying better products. While English manufacturers 
have, admittedly, been pursuing old and wasteful methods, 
encouraged until lately by the low prices of fuel and labor, 
and have rested secure in the apparent monopoly which has 
so long existed, the manufacturers of the United States 
have been forced by the high price of labor to devise and 
employ appliances for dispensing with or reducing hand 
labor to as great a degree as possible. It is the success of 
these efforts that has resulted in almost totally destroying 
the markets heretofore enjoyed by the English manufac- 
turers in the United States and in greatly impairing their 
trade in the British colonies, and, in some instances, even in 
England. As a remedy for this condition of affairs. English 
manufacturers are placing their workshops upon a better 
footing than heretofore, by the adoption and use of new 1 abor- 
saving processes and machinery, and are already congratula- 




WEISE AND MONSKI'S SCREW-CUTTING LATHE 

sure that such obstacles will be conquered if possible, and 
American manufacturers may well bear in mind the ex- 
perience which resulted so disastrously to their rivals, and 
avoid falling into a like error. There must be no suspen- 
sion of efforts to perfect and improve, with the idea of hav- 
ing reached a secure point. Those who are in advance must 
go forward, or they will soon be in the rear. — American Ex- 
ehange and Review. 
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IHFBOVED WOOD CABPETINO AND INLAID FLOORS. 

The National Wood Manufacturing Company, of 950 
Broadway, New York city, for several years engaged in the 
manufacture of wood carpeting and inlaid floors, have de- 
vised a new method of constructing tesselated flooring for 
private or public buildings, which is illustrated herewith. 

Fig. 1 shows a sectional block or square, composed of 
pieces of wood of various forms, sizes, and colors, combined 
in one section. By the aid of suitable machinery, a series 
of dovetailed grooves are cut in the under side of each floor 
block; and dovetailed strips of wood, or binders of other 
suitable material, are inserted in these grooves, as shown in 
the side view. Fig. 3, and held in place by glue or waterproof 
cement. The blocks are then brought to an even surface 
and size, and are ready for laying in the usual manner. Fig. 
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4 shows a modification of this method of construction, a pre- 
paration of asphaltum being used, which firmly adheres to 
the wood, fills the grooves, and forms a solid and substantial 
backing for each section. 

Fig. 2 shows the use of ornamental tiles in combination 
with the wood, as they are retained in place by the adhesion 
of the asphaltum. The tesselated flooring is especially adap- 
ted to buildings of fireproof construction, and wherever else 
it is requisite that a strong, durable, perfectly waterproof, 
and airtight floor should be used. It may be secured to the 
floor by first spreading a thin layer of hot asphaltum on the 
floor, and then pressing the sections down upon the floor. 
The average thickness of the flooring is i of an inch for Fig. 



Climbers and Shade, 

In houses devoted t o t h e cul- 
tivation of decorative plants, 
grown either for their flowers 
or the beauty of their leaves, 
the effect is much improved 
by the use of climbing plants 
trained to the rafters in the 
usual manner; but elegant as 
these unquestionably are, and 
much as they contribute to 
hide the objectionable straight 
lines of the wood or ironwork, 
the extent to which they are 
allowed to cover the roof must 
be very limited, unless there 
is a dispo ition to sacrifice the 
health and appearance of eve- 
ry plant occupying the body 
of the house that requires full 
light in which to grow. No 
greater mistake can be made 
than allowing roof climbers 
an unlimited amount of room 
in plant houses. Indeed, in 
the case of amateurs (says a 
correspondent in the English 
Garden), who may possess only 
a single house, and who keep 
this entirely devoted to the 
growth of flowering plants, 
with perhaps a few fine leaved 
ones, the matter should be 
well considered before any 
climbers are introduced at all ; 
for even with the most spare 
growers that can be so em- 
ployed, those that occupy the 
body of the house will be in 
jured to some extent. During 
the middle of the day, in bright weather, the climbers will 
possibly do little harm, and to plants in flower they may 
even be an advantage by breaking the force of the sun's 
rays; but for every hour they are of benefit to plants under- 
neath them, there occur a dozen in which they do serious 
injury, and that in proportion to the extent to which they 
obstruct the light. If amateurs use them in houses of the 
description under consideration, they should employ only 
the most spare growers, such as will furnish but a moder- 
ate number of pendent shoots, avoiding all strong rampant- 
growing kinds; for although it is easy to keep the latter 
within bounds by a free use of the knife, yet this work 
does not always receive attention, or there is a reluctance to 
cut away the shoots. 

^The more light the house affords, from the principle upon 
which it is constructed, and the favorable position in which 
it stands, the more roof climbers may be allowed. During 
bright sunny weather in the summer months, most flower- 
ing plants will last longer in bloom if they are shaded in 
the middle of the day; but nothing is more common than to 
see this so much overdone that the whole are seriously in- 
jured by the obstruction of light through the material em- 
ployed being too thick, or the use of fixed shading Where 
either of these evils exists, it is impossible for the plants to 
remain long in a satisfactory state. It should always be 
borne in mind that almost every plant which we cultivate 
under glass receives in its native country considerably more 
light than our climate affords ; therefore, wherever blinds 
are used, they should in all cases be attached to rollers, so 
as to be easily drawn up and down as occasion requires, and 
they should never be allowed to remain down when the sun 
does not shine upon the house. Even in the case of ferns 
(with the exception of the filmy species and a few that ex- 
ist naturally in shady situations), they thrive much better 
fully exposed to light when the sun is not upon them. 
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Training Canaries, 

A gentleman residing at Phoenixville, says the Beading 
Eagle, of Queensland, Australia, has several very fine canary 
birds to which he has given much attention. One of the 
birds he has tanght to sing "Home, Sweet Home," olearly 
and distinctly. His mode of instruction is as follows : He 
placed the canary in a room where it could not hear the sing- 
ing of other birds, and suspended its cage from the ceiling, so 
that the bird could see its reflection in a mirror. Beneath the 
glass he placed a musical box that was regulated to play 
no other tune but " Home, Sweet Home." Hearing no 
sounds but this, and believing the music proceeded from 
the bird he saw in the mirror, the young canary soon began 
to catch the notes, and finally accomplished what its owner 
had been laboring to attain, that of singing the song perfect- 
ly. This is an experiment easily tried, and one we should 
be glad to know the result of from some of our own bird fan- 
ciers if they make the experiment. 
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wherever the visitor may wander, except, perhaps, in the 
Woman's Building and the Art edifices, boats meet him at 
every turn. Had this magnificent display been brought to- 
gether and classified, it would undoubtedly be the largest 
and most instructive ever gathered. Certainly, any one de- 
siring to prepare an exhaustive work on the subject might 
find at the Centennial all the material necessary for the task. 
The engravings which occupy our first page this week 
represent a number of the most curious and widely differing 
vessels, selected from the displays of the different nations. 
Standing in the middle aisle of the United States Building 
is the gigantic dug-out — an immense canoe hollowed from 
the trunks of massive trees — by the Vancouver's Island In- 
dians, and measuring 60 feet in length by 8 feet beam. It 
is made in four pieces, and was probably intended for war- 
like purposes. In the engraving, the painted bow is repre- 
sented, covered with the strange picture writing peculiar to 
its savage builders. The designs, notably of the eyes, de- 
picted near the bow, curiously correspond with the similar 
decorations to be found on Chinese junks. This is a slen- 
der link, but is perhaps of some ethnological value in indi- 
cating the relationship between the tribes, part of which 
went to the southward in Asia, and part crossed Behring's 
Straits, and entered the American Continent. The British 
Columbian whaling canoe, shown above the dug-out, re- 
minds one somewhat of a Venetian gondola. It is made in 
few pieces, and has a broad gunwale ending in a fork at the 
bow. The same strange Indian designs are painted both in- 
side and outside the vessel. 

Not very long ago, the yacht Amaryllis, built on the 
catamaran principle, vanquished several of the finest center 
board and keel yachts in this vicinity. This circumstance 
has directed interest to this peculiar mode of construction ; 
and we represent three of these odd boats, as made in as 
many widely separated parts of the globe. The simplest is 
the catamaran of the Philippine Islands, which is merely an 
ordinary canoe having two bent spars lashed athwart ships 
and connected by rough cross logs at their extremities. 
These prevent the boat capsizing, through resisting her ten- 
dency, when she heels, to submerge them. The anchor 
used by the Philippine Islanders is likewise represented. It 
consists of an iron-tipped hook of wood, and is obviously of 
little value, since there is no way for it to hold bot- 
tom unless the hook end falls underneath. 

The second catamaran, that peculiar to Pernambuco, Bra- 
zil, is of an entirely different species, and is not a true type 
of its kind. The name catamaran is, however, applied in the 
navy to an assemblage of empty casks, lashed together and 
covered with a staging to form a raft; and in some parts of 
the world any raft of logs obtains a similar title. The pres- 
ent craft is, however, peculiar, because it has a center board, 
an odd appliance for a raft. The cabin, which is just big 
enough for the occupant to crawl into head first, is mounted 
on a slanting platform, and there is a huge steering oar held 
in a high crotch. The sail is odd shaped, and, being widest 
at the top, is excellently adapted to capsize any vessel on 
which it may be placed ; hence probably the reason for the 
center board. Catamaran No. 3, from the Sandwich Islands, 
is an elaborate affair, but genuine in its way, inasmuch as 
it embodies the principle of " united we stand, divided we 
fall," as all true catamarans should. The main canoe is so 
very high and narrow that it would promptly upset, even 
without the aid of its immense mast and sail; but the broad 
outrigger and solid boat-shaped block ».t the end thereof 
hold up the whole fabric. These vessels sail faster than 
any known sailing craft, and are staunch in the roughest 
seas. The Hawaiian catamaran is a double-ender, that is, it 
sails either bow or stem first. It never tacks to turn around. 
When the ingenious captain desires to go about, he casts 
loose the forward lower corner of his sail, hauls it around 
to the other end of the boat, and makes it fast there. Notice, 
also, that the mast is stepped on the gunwale and thus 
brought nearer to the center of gravity of the whole combi- 
nation. 

Another curiously primitive boat is the tub-like affair 
made by the Gros Ventre Indians, of Dakota Territory. It 
is a mere basket of ash or hickory withs, covered with raw 
hide, and propelled by the paddle shown. An odd fact here 
to be noted is that this craft is almost identically the same as 
the coracle used on the rivers in Wales for fishing purposes. 
In fact no one can study all these kinds of boats without be- 
coming impressed with the similarity of working in the minds 
of people, utterly dissimilar in race and in every other respect, 
in order to reach a given object. Compare the old Swedish 
anchor, illustrated side by side with the like device peculiar 
to the Brazilian aborigines. The same apparatus is employed 
by our own east coast fishermen. Doubtless hundreds of 
persons have each deemed themselves the original and only 
inventor of that contrivance. 

There are strange contrasts among the boats. The Philip- 
pine catamaran is so long and narrow and high that it must, 
to sail at all, beheld up; on the other hand the Dutch fishing 
pink is so short and broad and low that it would be difficult 
to upset it. The craft is very nearly as broad as it is long; 
the mast is stepped very nearly in the middle of the boat, 
and there are two bowsprits, although why the ordinary rule, 
of attaching jio and staysail to one spar, is not followed is 
a mystery. The pink is built for sailing in very shallow 
water, such as is found on the shoals in the North Sea; and 
to prevent her drifting to leeward, crab-fashion, hnge weath- 
er boards are attached to her sides and dropped vertically in- 
to the water to offer a wide area of resistance. These ves- 
sels, like everything Dutch, are usually models of neatness, 
and abound in varnished wood and brilliant brass ornaments, 
to the exclusion of paint. 



Another sharp contrast is found between the Indian skin 
boat, already described, and the Greenland kayak or " man's 
canoe." This boat is usually about 16 feet long, 3 feet broad, 
and 1 foot deep. The bottom is rounded and has no keel. 
The frame is kept stretched above by a large number of little 
beams, and two strong battens run from stem to stern, which, 
toward the middle, are attached to a hoop of bone large 
enough to admit the body. The frame is entirely covered, 
with the exception of the circular hole in the center, with 
freshly dressed seal skin. When complete, the boat weighs 
about 60 lbs., and is so constructed that it can be carried on 
the head without the aid of the hands. 

The vessels in which the ancient Northmen made their 
voyages, which resulted in the discovery of America and 
Iceland, or in which the Danish Vikings sailed on their pil- 
laging expeditions to the coast of England, find their modern 
reproductions in the Norwegian craft now used for fishing 
and pleasure purposes. The high prow, whereon was the 
dragon's head in ancient times, may be traced in both the 
Nordland's raaseils (reefed sail)yacht and the fishing smack 
which we illustrate. The former has the old square sail, 
and in model is almost the same as the Vikings' vessels. 

The curious Russian double canoe is in the Russian sec- 
tion of Machinery Hall. It is a beautifully made craft, 
having a hull in two portions and a comfortable arm chair 
located on a grating between. The Russian single canoe 
has a neat rig, easily managed by the sole occupant of the 
vessel. The gaff is fitted with halliards and downhaul, lead- 
ing through fair leaders to the cockpit. Another type of 
vessel, which disputes with the canoe the supremacy for 
pleasure purposes, is the duck boat. Our sketch is taken 
from the craft in which Mr. N. H. Bishop, of New York, 
made his famous voyage from Pittsburgh vid the Ohio and 
Mississippi rivers to the Gulf of Mexico, and thence to Cedar 
Keys, Florida, a distance of 2,600 miles. The boat is very 
wide, and draws but very little water. The screen shown 
serves as a protection against the weather, and as a tent at 
night. 

The celebrated yacht America, a vessel which won her 
laurels in 1851, and which our yacht builders, with all their 
skill, have never yet improved upon, had masts which raked 
heavily aft, and she drew nearly three times as much water 
aft as forward. Despite the speed and other advantages 
thus gained, a shipbuilder in Bombay has constructed the 
Ocean Queen in diametrically the opposite way, and claims 
that she beats steamers, making, with a favorable breeze, 
some SO knots per hour. The masts rake, Malay style, great- 
ly forward, where the heaviest draft of water is found. It 
remains for naval architects to reconcile the discrepancy if 
they can. 

The last two vessels which we have to describe are essen- 
tially the outcome of Yankee ingenuity. The first is a non- 
heeling boat. The hull is hung on pivots in a heavy frame, 
which constitutes stern post, stem post, and keel in one. 
The mast is stepped in the stern. Consequently, when the 
wind pushes the sail horizontally, the keel, etc. , are alone lift- 
ed, while the boat remains perpendicular. The turkey 
bone yacht, some ingenious New Englander has contrived 
from the sternum of the turkey. It is needless to say that 
its size is diminutive, and that it is not intended to sail. 
A deck is attached to the under part of the bone, the nar- 
row projecting part of which forms the keel. Rudder, bow- 
sprit, mast, and sails, and small boats complete the resem- 
blance to a miniature sloop. 
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Tlie Necessity of an Effective Steam Engine Governor. 

To the Editor of the Scientific American : 

The most important question for our manufacturing inter- 
est is how to reduce cost of production without cutting down 
wages of operatives, now too low in many sections of the 
country. As manufacturers look to you largely for informa- 
tion and help, permit me to make a suggestion. 

The markets of the world are open to American manufac- 
ture, provided they can furnish fabric as cheap as any other 
nation. We can produce goods cheaper, and yet pay a fair 
price for labor. We have the best machinery, and our 
operatives are more intelligent and capable than can be 
found elsewhere. How then shall we produce more goods 
from the same mills and without material increase of cost? 
The answer is simple : By increasing the speed of machin- 
ery, which cannot produce its most profitable results with- 
out being run at the highest rate of speed consistent with 
its durability and with the production of a perfect fabric. 

But no machinery can be run at or near its highest rate 
when subject to uncontrolled variations. Suppose, for in- 
stance, that it is found in a mill that all work can be well 
done with the main engine running at 55 revolutions. Now, 
if the engine varies 4 revolutions in its speed, under differ- 
ent loads of work or a varying pressure of steam, it is mani- 
fest that it will not be prudent to run the engine at over 52 
revolutions, lest mischief be done when the speed increases. 
If the engine could be held within one revolution, it is clear 
that it could be run at 55, and practically, with its steady 
motion, even a little higher than that. This would give a 
net increase in production of from six to ten per cent. Un- 
til recently, this has not been practicable, but it has become 
so 

Mr. Huntoon, of Massachusetts, a most thorough engineer, 
who has devoted twenty years of his life to controlling steam 
engines, has invented a governor which will do this, and 
which is rapidly coming into use. His governors are now 
used by the Merrimack Manufacturing Company, the Naum- 
keag, the Groveland, and hundreds of other mills, and are 



in many cases largely increasing their production. This 
governor is simple in construction, not liable to get out of 
repair, neat in appearance, noiseless, powerful, and inex- 
pensive. 

The unnecessxry wear and breakage of machinery and 
consequent stoppage for repairs, the temporary delays for 
mending broken threads, and the value of various fabrics 
injured or spoiled, are all large items in the expense of run- 
ning a mill, a great part of which is the result of varying 
speed. The increase in quantity and improved quality of 
the products of cotton, woolen, iron, flour, and all other 
mills running at a maximum and even speed, will give a 
large profit over what can be produced by the same mills 
running with varying speed. It will give me pleasure to 
send, to persons interested, full descriptions of this gover- 
nor. Stillman B. Allbn. 

Boston, Mass, 



I<arge Belts. 

To the Editor of the Scientific American : 

In your issue of October 7, mention is made of a very large 
rubber belt, manufactured by the New York Belting and 
Packing Company, namely, 331 feet long and 4 feet wide, 
which was considered the largest belt ever made. Messrs. 
J. B. Hoyt & Co., New York city, have recently made, for 
Jessup & Moore's paper mill at Wilmington, Del., a double 
leather belt 186| feet long and 5 feet wide. It weighs 2,812 
lbs., contains 1,865 square feet of single belting, and has 
taken 150 of the heaviest oak-tanned hides, selected from 
5,000. I think this belt is the largest ever made. 

New York, October 14, 1876. S. R. K. 

^ <■> » 

[For the Scientific American.] 
CUTTING SPEEDS FOB LATHE WOBK. 



There is a wide variation in the speed at which different 
workmen will cut the various metals in the lathe, and it is 
very difficult for all save the most expert to determine when 
a tool is or is not performing a maximum of duty. We ap- 
pend below a table of cutting speeds for average work upon 
metals of the ordinary degree of hardness. Here, however, 
we may remark that these rates are not intended for use 
with tools which are so slight in form as to require to be 
tempered below a very light straw color; and the figures 
have in fact been determined from the use of tools whose 
temper has not been drawn at all, for the reason that no 
turning tool should have its temper drawn unless it is so 
thin as to be liable to bend from the cut, as in the case of a 
very slight parting tool. If it should be found in any case 
that the tool will not stand the rate of cut here given, the 
fault is most likely in the tool, and should be looked for in 
the forging or the shape thereof. The fault in forging is 
apt to be overheating in the fire. If, however, the metal of 
the work becomes, when the tool is applied to it, bright and 
glossy-looking,it is hard, especially if the turnings fly off in 
spurts. If, upon brass work, the tool at the given speed 
springs into the work, or either jars or chatters, the fault 
lies in the shape of the tool, and not in the cutting speed; 
and the remedy to be applied is not to grind the uppermost 
face of the tool so keenly, which will inevitably remedy the 
evil. The lathe revolutions are given, instead of the feet of 
cut per minute, so that the operator can ascertain the ratio 
of the duty he is performing without requiring to make a 
calculation. For copper work, the speed may be from two 
and a half to three times the speed given for brass work. 

If hand tools are used, the speed may be in each case in- 
creased, especially in the case of scrapers upon cast iron and 
brass. 

WROUGHT IBON WOKK. 



Diameter of work 
In Inches 


Lathe rcvolutlonB per minute 
for roughing cuts 


Lathe revolutions per 

minute for flnlshlng 

cuts 


1 


135 


145 


2 


50 


60 


3 


30 


35 


4 


20 


23 


5 


16 


18 


6 


12 

CAST IRON WORK. 


14 


Diameter of work 
In Inches 


Lathe revolutions per minute 
for roughing cuts 


Lathe revolutions per 
minute for Snlshlng 
cuts 


1 


145 


150 


3 


70 


85 


3 


45 


55 


4 


30 


38 


5 


28 


30 


6 


16 

BRASS WOKK. 


22 


Dlameterof work 
In Inches 


Lathe revolutions per minute 
tor roughing cuts 


Lathe revolutions per 
minute for flnlshlng 


1 


450 


450 


2 


194 


200 


3 


100 


110 


4 


66 


72 


5 


45 


70 


6 


37 

STBBL WORK. 


70 


Diameter of work 
In inches 


Lathe revolutions per minute 
for roughing cuts 


Lathe revolutions per 
minute for finishing 


1 


75 


80 


3 


35 


45 


3 


30 


30 


4 


15 


18 


5 


12 


15 


6 


9 


10 


New York city. 


J R- 
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Kalsins Nut Trees, 

Every true lover of nuts likes to raise trees and test the 
different varieties. The very best kinds should be selected 
for cultivation, says a writer in the American Socialist; and 
if the seeds are saved from the most perfect of them, the 
chances for producing good fruit will be more certain. The 
best method of keeping nuts for seed is to let them get quite 
ripe before gathering; then partly dry them and mix in dry 
sand, put them in thick, mouse-proof boxes, and bury in 
sand on a dry bank. In spring, select a rich, loamy soil, plow 
deep, pulverize well, and drill in the nuts, far enough apart 
to allow the trees some space to grow and room to cultivate 
between the rows. As soon as the young plants appear, the 
soil should be loosened around them frequently, which will 
effectually prevent weeds from growing, as well as hasten 
the growth of the plants. 

After the second year's growth it might be well to clip off 
the ends of the vigorous side branches, thus sending the life 
into the main stem. As the stalk grows stouter, the branches 
may be cut close. However, it is better to leave them on a 
little too long, than to have slender, top-ieavy trees. 

Do not transplant until they ard large enough to be staked, 
or until they are three or four years old. The ground, if 
intended for an orchard, should be subsoiled, and the holes 
for the young trees dug deep, and fertilized with a little 
old manure, unless the soil is very rich. The trees may be 
carefully dug, saving all the roots, and leaving them as long 
as possible and free from bruises. If a part of the soil can 
be removed with them, all the better. The roots that chance 
to get cut by the spade, should be cut clean from the under 
side, in order that the rootlets may start in the best direc- 
tion. They must be covered with earth or cloths until they 
are set out. 

In setting, some advise to lean the tree a little to the west, 
or in the direction of the prevailing winds. The young 
trees may be set at the same depth as when taken up. The 
roots should be carefully spread, and fine soil packed tightly 
around them with the hand, and then filled in with dirt and 
trodden down firmly. A good stout stake, with a string and 
cloth fastened tightly around it, finishes the job, and the 
storms may come. Stir the ground often till dry weather, 
then spread a thin layer of manure, or a thick coating of 
chip dirt, old straw, or other litter. These are of great bene- 
fit the first year, saving the labor of stirring the soil. 

After the first year's growth, in order to make handsome 
and fruitful trees, it is necessary to use the knife freely. "I 
prefer training the main shoot as leader, encouraging the 
branches that start out at nearly right angles, and checking 
oi- cutting away those too much inclined upward, as they are 
apt to split off when laden with fruit or snow. I would cut 
away all branches not radiating from the center of the tree, 
as well as all cross branches, leaving them far enough apart 
to let in light and sunshine, and keeping the tree symmetrical 
in every direction. This can be done by clipping back those 
branches which have a tendency to get ahead of the rest; and 
an abundant crop of nuts may be expected." 



all the liquids into one common reservoir, and, after subsid- 
ence, to pass, if necessary, the supernatant water through 
a filter bed into the river. The utilization of the black 
muddy deposit would, doubtless, speedily follow. 
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On the Size and \l^elght of Atoms and Molecules, 

When a compound body has been divided and subdivided 
until it is no longer possible to divide it again without 
splitting it up into its constituent parts, this extremely small 
particle of matter is called a molecule. A molecule is de- 
fined to be the smallest particle of matter that can exist 
alone by itself. Physicists have also learned that all mole- 
cules are of the same size. This law, as laid down by Avo- 
gadro in 1811, and by Ampere in 1814, is that " equal vol- 
umes of all substances, when in the state of gas, and under 
like conditions, contain the same number of molecules." 
These molecules are each made up of one or more atoms, an 
atom being the smallest particle of matter that can exist in 
a compound. The molecules of most elementary bodies are 
made up of two atoms, a few of four atoms, and a few of 
one atom. As all molecules are of equal size, it is easy to 
determine their relative weight, provided only that we can 
convert the substance into a vapor; for its vapor density, or 
specific gravity as gas, referred to that of hydrogen as unit, 
gives us the weight of the atom in terms of the hydrogen 
unit. Thus it happened that we have long known the rela- 
tive weight of the atoms of nearly all simple bodies, and 
the weight of the molecules of many compound substances. 

To determine the actual absolute size or weight of an 
atom or of a molecule was, not long since, considered im- 
possible, but careful physicists have succeeded, using as 
their foot rule the length of a wave of light, in measuring 
with an approach to accuracy the size of these infinitesimal 
objects. Sir William Thomson fixes their size between the 
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Prol'essor Wanklyn'a method of Treating Permanent- 
ly Hard Waters. 

These waters contain the sulphates of lime and magnesia, 
which have always proved to be the most difiicult of remov- 
al. Professor Wanklyn has recently proposed to soften 
waters of this class by first adding bicarbonate of soda and 
then lime. The bicarbonate of soda first converts the sul- 
phate of lime into bicarbonate of lime, and subsequent addi- 
tion of lime precipitates the bicarbonate so formed. Sul- 
phate of soda remains in solution in the water. 

If hard water must of necessity be employed for scouring 
with soap, it is advisable to separate the hardening matter, 
by mixing a sufficient quantity of a hot solution of soap 
with it, and then causing it to run through a filter bed be- 
fore use. The insoluble soaps will thus be separated with- 
out attaching themselves to the wool or fabric, and they 
may be collected and treated with hydrochloric acid, to de- 
compose them and separate the fatty acids, which may then 
be collected and reconverted into soap, by boiling them up 
with caustic or even carbonate of soda, and the soap thus 
obtained may be used again, for the same purpose. Water 
thus treated is well adapted for the scouring of wool and 
woolen goods. 

Organic matter, oxide of iron, and often a considerable 
proportion of the hardening matter, may be caused to rise to 
the top, and may then be skimmed off, by dissolving alum 
in the water in the proportion of about 4 ozs. per 1,000 gal- 
lons, and then rising it to near its boiling point. 

In preparing waters which contain alkaline or earthy car- 
bonates or bicarbonates, as a bath for either mordanting or 
dyeing, they should be treated with sufficient sulphuric acid 
to expel all the carbonate acid, and neutralize any alkali 
which may have escaped washing out from the scour. The 
use of bran is frequently serviceable in removing impurities 
from water in the bath. 

The refuse waters from a woolen manufactory contains 
within themselves the elements of their own purification. 
At the present time, the practice is to turn these refuse 
waters into the river courses as they are done with. Some- 
times mordant baths are run out ; at other times the spent 
dye baths, and soap, or alkaline fluids. These mingle in the 
common receptacle, the river, and precipitate each other 
there, thus producing those black deposits which give to 
our streams in the woolen districts such an inky and foul 
appearance. Solutions of all the substances used in our 
woolen industries have mixed and it is found that they pre- 
cipitate one another, and leave the supernatant water in a 
tolerably clear condition. The remedy seems to be, so far 
*s the woolen trade affects the purity of the rivers, to run 
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yond the ignition point of dry timber. Wherever iron pipes 
are employed for the circulation of any heated medium 
(whether hot water, hot air, or steam), and wherever these 
pipes are allowed to become rusty, and are also in close con. 
tact with timber, it is only necessary to suppose that under 
these circumstances the finely divided particles of metallic 
iron become exposed to the action of the atmosphere (and 
this may occur from the mere expansion or contraction of 
the pipes) in order to account for many of the fires which 
periodically take place at the commencement of the winter 
season." 



lionth of a milligramme (or 000000000000000000000015 mil- 
ligramme), and the weight of an atom of hydrogen is just 
half that. 

J. Annaheim published a paper in the last numbered the 
proceedings of the German Chemical Society of Berlin, in 
which he described an experiment for showing the minute 
sizes of molecules and atoms ; but his results permit us to 
suppose the atom of hydrogen far heavier, and therefore 
larger, than Sir William Thomson's calculations indicate. 

Annaheim's experiment is an interesting one nevertheless, 
because it appeals to the eye, and as a lecture experiment 
must prove a striking illustration of the extreme divisibil- 
ity of matter, without the necessity of the rather tedious 
course of reasoning and abstruse calculations of Thomson. 
Annaheim dissolves 00007 gramme ( = 00108 grain) of 
fuchsin (CaoHijNaHCl) in alcohol, and dilutes the solution 
to 61 cubic inches. In every 0'061 cubic inch there is 
0000010801 grain of the dye. If some of this liquid be placed 
in a burette of 1 centimeter (0 '39371 inch) in diameter, it 
will appear strongly colored if viewed against a white back- 
ground. If we drop the thirty-fifth part of a cubic centi- 
meter into a small dry test tube, 08 centimeter {-^ff inch) 
in diameter, the red color can be recognized with cer- 
tainty by placing the test tube inclined upon white paper, 
and observing it parallel with the surface of the paper, a 
second tube of pure water being placed beside it for compar- 
ison. This shows that the naked eye can perceive the 
0-00000002 gramme of fuchsin (or 00000003 grain). As 
every drop must contain at least one molecule of the sub- 
stance (whose molecular weight is 337 '5) the absolute weight 
of an atom of hydrogen is not over 0-00000000005 gramme. 
Cyanin gives about the same figures for a hydrogen atom. 

i* < I > » 

Proposed Retention ol the main Oentennlal 
Building. 

It now seems probable that the Main Building at the Cen- 
tennial Exposition will not be torn down after November 10, 
but will be allowed to remain for permanent exhibition pur- 
poses. A request of this kind from prominent citizens of 
Philadelphia was recently made to the Fairmount Park Com 
mission, but was refused. A conference committee has, 
however, since been allowed, and the matter has been so 
forcibly urged that the Commission, it is believed, will re- 
consider its determination. The building is excellently 
suited for the purpose intended, much better so indeed than 
Machinery Hall, which was at first proposed. It is strong, 
and will stand for twenty years if provided with a tin roof 
and otherwise cared for. Several of the foreign govern- 
ments have expressed their willingness to allow their ex- 
hibits to remain, and some foreign exhibitors will even in- 
crease their displays. About six hundred thousand dollars 
are required for the enterprise, half of which, we learn, is 
already subscribed, and the remainder is easily obtainable. 
The idea is an excellent one, as a great permanent show in 
which new devices of all kinds can be expeditiously intro- 
duced to the public has long been needed. We trust the 

plan may meet with every success. 

■ — ^ <t > » 

Iron Rust as a Cause of Fire. 

The rather old notion that fires may be caused by iron rust 
is thus defended by a recent English writer : " When oxide 
of iron is placed in contact with timber excluded from the 
atmosphere, and aided by a slightly increased temperature, 
the oxide parts with its oxygen, and is converted into very 
finely divided particles of metallic iron having such an af- 
finity for oxygen that, when afterwards exposed to the 
action of the atmosphere from any cause,oxygen is absorbed 
so rapidly that these particles become suddenly red hot, and, 
if in sufficient quantity, will produce a temperature far be- 



Arteslan IVells as a Source of Power. 

The Chicago Journal of Commerce, in an article on the 
utilization of the water pressure developed by artesian wells, 
for the driving of engines etc., makes the following state- 
ments, and invites criticism thereon ; 1. It is affirmed that 
many of the wells bored in Chicago or vicinity are capable of 
throwing a jet of water to a minimum hight of 30 feet. 2. 
" A column of water, 1 inch in diameter and 20 feet in 
hight, held in a strong tube screwed into the head of a full 
cask, will so expand its contents that it is next to impossible 
to construct one of sufficient strength to withstand the pres- 
sure. Such a pressure as this would drive a turbine wheel 
with all the power and velocity necessary to keep in opera- 
tion four run of millstones." 3. Consequently an artesian 
well, capable of lifting a four-inch column of water 30 feet 
high, and pouring it into " a large receiving reservoir 15 or 
20 feet above a turbine wheel, would supply water power 
sufficient for a very large manufactory." 

Admitting our contemporary's assertion that water is pro- 
jected to the hight of 30 feet, and taking in connection there- 
with the largest yield per day,ascribed by good authority to 
the best Chicago well as 420,000 gallons, it is easy to calcu- 
late the horse power gained. It would be about 72,000 foot 
pounds per minute, which corresponds to about 2^ horse 
power; or if the turbine is adjusted with 20 feet head, as 
suggested, there would be actually utilized about 80 per 
cent of 1^ horse power, which would scarcely drive any 
very large manufactory. There are, we believe, about 40 
wells in Chicago, with an average flow of 200 gallons per 
minute. Supposing, for the sake of the calculation, that all 
ejected their water to a hight of 30 feet, the aggregate 
power would be 58 horse power. The depth varies from 
650 to 1,646 feet, or averages 1,148 feet per well, or a total 
of 45,920 feet for all. Now, says the Journal, "the expense 
of boring and tubing would be abctLi ,J1,000 for each 100 
feet." That is $10 a foot or the sum of $459,200 for making 
40 wells just like those now in existence, by which just 58 
more horse power would be gained,at a cost of nearly $8,000 
per horse power ! 

Our contemporary has been confounding pressure with 
power, as the second of its assertions above given plainly 
shows. Nearly ."500,000 gallons of water a day thrown 
30 feet into the air by a mere natural spring sounds 
gigantic, but a very small steam pump would accomplish 
the same with ease. It would take about five times as many 
wells as Chicago now has to produce as much water 
daily as the great pumping engines at her waterworks 
now raise, and about twenty-two times as many such wells 
as are above noted to aggregate the power of the same vast 
machines. 



o < I > » 



Shipping Nltro-GIycerln. 

Professor Mowbray, of North Adams, started for Omaha, 
last week, to get permission to ship 10 tuns of nitroglycerin 
over the Union Pacific road to Virginia City for use in the 
Sutro tunnel. All the other roads allow its transportation 
now, even the New York Central, which will not take baled 
hay, for fear of fire. The nitroglycerin is carried in refrigera- 
tor cars; and as it congeals at 40°, it is easily kept frozen, and 
in that state it cannot be exploded. It takes about ten days 
to ship it to the tunnel; and if it can be taken by rail, Mr. 
Mowbray can have a contract for 25,000 lbs. a month for a 
number of years. The Professor has his new factory so sys- 
tematized that but two men are kept in the works, and they 
can make all the nitroglycerin he can sell. He uses only a 
tun of coal a week now, whereas he used to burn a tun a 
day. He buys his coal in New York, and puts it down at 
his works on the mountain at a total cost of $6 a tun. 



The Cat's Eye. 

For scarf pins and finger rings, the cat's eye has become 
one of the most fashionable stones used. It is a species of 
the sapphire, and the most desirable color is of a yellow- 
green tint. It has threads of white asbestos within it, and 
the light is reflected from these in an intense and peculiar 
manner. When this stone is properly out, a white band of 
light is seen floating in its interior, that changes position as 
the gem is moved before the eye, which peculiarity probably 
suggested the name by which it is generally known. 

^ < ■ > » 

The First Brooklyn Bridge Cable Passed. 

The work of carrying across the first immense wire cradle 
cable, of the East River bridge, was recently successfully 
accomplished. The great rope was attached by sister hooks 
to wheels which rested on the carrier cable, and the move- 
ment of the latter slowly transported it over the river. The 
work of connecting the cable to the anchorage is now in 
progress, and will occupy considerable time. 



■ ^ < ■ > » 

A CORRESPONDENT Sends us from Franklin, N. Y., a twig 
from an apple tree which has at its extremity a perfectly 
formed and colored apple, which is a little less than a quar- 
ter of an inch in diameter, strongly fragrant. It appears to 
be of the Baldwin variety. 
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COMBINATION CHAIB AND SECSETABY. 

We illustrate herewith an ingeniously constructed piece 
of furniture, which combines the conveniences of an arm- 
chair, secretary, writing table, drawers, etc., with those of a 
work table, scrap bag, needle and thread repository, and 
other appliances of the sewing room. The whole is porta- 
ble, occupies but litt'.e space, and may be moved as easily as 
any simple household article of corresponding size. 

The arm-chair, together with the case or secretary, is 
supported on a rectangular base frame, A. The legs of the 
chair rest directly upon the floor so as to ensure steadiness. 
Casters are provided on the legs beneath the table, so that, 
by lifting the chair end, the whole piece of 
furniture may be easily rolled about, even 
when the secretary is loaded with books, as 
the weight comes immediately above the cas- 
ters. Drawers are placed, as shown, beneath 
the seat of the chair, and open sidewise. 
The inside of the secretary is arranged with 
movable pigeon holes for papers etc., which 
can be taken out, so that this space can be 
used as a lady's work receptacle. 

The front drawer, B, serves, when open, 
as a support for a front folding leaf. The 
side drawer, C, holds pen and ink. An ex- 
tension, D, on top of the secretary, is at- 
tached to the back of the armchair to 
strengthen the same, and is bracketed to 
support the rear folding leaf of the table. 
An extension bellows-shaped portfolio, E, 
is placed in rear of the case, and may used 
as a newspaper receptacle or scrap bag 
The arrangement of the folding leaves of ta- 
ble, D, is optional, as they may be hinged 
at the front, back, or end edge of the top, and 
may be used for various purposes, as may 
be desired. The door of the case is made 
double, and divided by horizontal strips, F, 
into secret compartments for money or valu- 
able papers, and is closed by a tightly fitting 
piece which locks into the side of the door. 

The device may be appropriately finished 
and decorated so as to constitute an attract- 
ive and ornamental piece of furniture. Pat- 
ented through the Scientific American Pat- 
ent Agency, September 2, 1873. For further 
particulars relative to sale of patent or roy- 
alties, address the inventor, Mr. George C. 
Taylor, Thibodeaux, La Fourche Parish, La. 



'eeth still require filing down to run true with the remainder, 
so that the swaging process, with all its imperfections, is 
generally applied. 

In the present form of the inserted teeth, which is an im- 
provement of the form shown on page 323, volume XXXII, 
the cost of insertion is reduced to a minimum, because the 
most expensive part, that is the socket, is not subject, ex- 
cept in exceptional cases,to wear or breakage; and the form 
of the cutting point or chisel bit is so simple that its cost 
is trifling. As a consequence, in case of breakage it is simply 
necessary to insert new bits, and not to file down and swage 
the whole of the teeth 1o accommodate the defects of a few 



A inouse Plague. 

The Scotch farmers appear to be at their 
wits' ends for means of ridding themselves of 
the vast armies of mice which are threaten- 
ing to overrun the border country. The 
land is represented as resembling the ground 
in the neighborhood of targets for rifle prac- 
tice, being literally riddled with holes. All the vegetation 
is destroyed in certain localities in Teviotdale, not merely 
the blades of grass, but the roots also,having been consumed. 
The farmers are encouraging the increase of hawks, owls, 
weasels, and other carnivorous birds and beasts. 
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TAYLOR'S COMBINATION CHAIR AND SECRETARY. 



Jiew Improvements In Aerated Bread ]TIaklng. 

Aerated bread derives its name from the fact that its 
manufacture is carried on by a process in part the same as 
that employed for making aerated water. In the case of 
aerated bread we have a mechanical process, and in the case of 
fermented bread a chemical process; so that perhaps machine 
bread would be a better name for the former product than 
the title now given to it. Some improvements in the manu- 
facture have lately been introduced in England, which we 
are informed are of a very important character, since 
they admit of the production of whole meal or brown 
aerated bread. The improvements, which are described 
in the English Miller, consist in w4 at 
is technically called the "wine process," 
and consists in forming a wine from malt 
by mashing, and afterwards setting up the 
vinous fermentation in closed vessels. Four 
gallons of the so-called wine is mixed with 
the necessary water for a sack of flour, 
drawn into a closed vessel, and aerated. It 
is then mixed with the flour (also in strong, 
closed vessels), and kneaded by arms driven 
by machinery. The dough formed is drawn 
off by machinery (thus dispensing with any 
intervention of the human hand) into the re- 
quired loaf sizes, and at the same moment, 
as the carbonic acid gas passes out of it, the 
dough is raised and vesiculated, and ready 
for the oven, the whole time required for 
forming a sack of flour into loaves not being 
more than half an hour. The effect of the 
new wine process on the flour is, we under- 
stand, that the gluten cells of the starch are 
softened and broken up, and the dough is 
thus entirely altered in its character. In- 
stead of being tough and harsh as formerly, 
the dough now becomes soft and elastic; it is 
easily kneaded, requiring only half the 
power to work the kneading arms, and the 
atmospheric pressure required in the vessels 
is only about 20 lbs. to the inch, instead of 
90 lbs., as hitherto. The use of such low 
pressures, besides being a great pecuniary 
gain, is of considerable importance in giving 
to the bread a soft and beautiful pile-like 
texture. 

The dough, when prepared by the new 
wine process, also soaks and bakes with the 
greatest ease, and at an oven heat of 100° 
less than the oven heat hitherto required for 
aerated bread. The starch of the flour is 
now changed into dextrin, while the gluten 
is uninjured; and the bread has a sweet and 
agreeable flavor, free from that acidity and 
bitterness always more or less present in 
fermented bread. 



B. HOE & CO.'S IMPBOVED INSEBTED SAW TEETH. 
Since the introduction of inserted teeth for circular saws, 
their employment has steadily increased, and promises still 
to do so. In a plain or solid circular saw, the destruction 
of one or two teeth necessitates the filing down of all the 
others to the size and radius of the broken ones, and a con- 
tinuous reduction in diameter accompanies the wear of the 
saw. It is necessary, in order to maintain the circumferen- 
tial speed of the saw, to alter the 
sizes of the driving pulleys, which 
in turn involves a change in the 
length of the driving belt ; and it 
is to these defects and incon- 
veniences that the success of in- 
serted teeth is mainly due. In 
the forms at first adopted for in- 
serted teeth, the sockets in the 
saw blade are found to become 
gradually enlarged from the pres- 
sure, notwithstanding the spring 
of the blade, which for some time 
takes up the wear, and the teeth 
consequently get loose. Another 
and very serious objection to the 
ordinary form of inserted teeth, 
as compared with the new system 
illustrated in our engraving, lies 
in the fact that when, from the 
breakage of a few teeth, it is ne- 
cessary to reduce the remainder, 
to make the saw run true and all 

the teeth perform cutting duty, the clearance of the teeth 
becomes so greatly reduced that it is necessary in some way 
to restore it. To accomplish this result, special swages 
were invented; but the action of these swages is to spread 
the front of the teeth by upsetting the metal at the cutting 
edge; and a fatal objection to this is that, as every machinist 
knows, by this disturbance of the grain of the steel, its 
strength is greatly reduced and its cutting qualities impaired. 
The practical result of course is that the corners of the teeth 
break off when in use, especially upon coming in contact 
with knots. If new teeth are inserted, instead of the dam- 
aged ones, the process becomes expensive ; and the new 



damaged ones : thus not only is time saved, but the life of 
of the teeth is greatly prolonged. In our engraving, one 
tooth is shown in the process of being inserted, and another 
in its proper position; and it will be observed that they are 
firmly locked in the saw without the use of either rivets or 
keys. The wrench used for this purpose has two projecting 
pins, which fit into corresponding holes in the shank as 
shown in our engraving, and the operation is easily effected 
by any one. The chisel bits are forged at one blow under a 
drop hammer, and every part of tooth shank and chisel bit, 
is made to a standardgage, so as to be entirely interchange- 
able. The grinding of the cutting edges is done by adjusta- 
ble machinery, so that uniformity is secured in the keenness 
of rake, as well as in the width and clearance. The cutting 
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SAW TEETH. 



HOE & CO.'S IMPROVED INSERTED 

bits, being short, are exceedingly stiff, and they are tem- 
pered as hard as a carpenter's chisel. They may be ground 
three times, which makes four runs for the teeth, before 
being worn out ; and each tooth in the saw will, it is claimed, 
cut from one to two thousand feet of lumber, depending 
upon the quality of the logs and the amount of feed car- 
ried. 

The saws are made from 13 to 6 gage in the thickness, and 
from 12 to 72 inches in diameter, the smaller sizes being ad- 
mirably adapted for edging and gang saws. For further 
particulars, address E. Hoe & Co., 504 Grand street. New 
York city. 



The Attendance at tbe Centennial Exposition. 

The attendance at the Centennial Exposition for the one 
hundred and thirty-six exhibition days, ending and includ- 
ing October 14, aggregates 5,772,448 paying visitors, and 
1,362,629 non-paying ones, showing a grand total of 7,088,077 
people who have entered the grounds. The Philadelphia 
Ledger, whence we take the above figures, makes a number 
of suggestive comparisons between them and those repre- 
senting the attendance at prior world's fairs. It appears 
that the pay admissions to the Centennial for the 136 days 
exceed the whole number of pay admissions at the Vienna 
show of 1873 for 186 days by 3,329,826, and the proportion 
of non-paying to paying visitors is far less. At the London 
Exhibition of 1851, 6,039,195 persons, paying and non-pay- 
ing, attended in 141 days. Our 
Exposition already exceeds this 
by more than a million. At Pa- 
ris, in 1855, the aggregate ad- 
missions were 5,162,330 in 200 
days; and in London, in 1862, the 
numbers admitted were 6,211,103 
in 171 days — both of which ag- 
gregates we largely exceed. At 
the 1867 Exposition in Paris, 
8,805,969 people entered in 217 
days. Judging from the present 
ratio of attendance, there is every 
probability that a million and 
three quarters will be added to 
the aggregate of paying visitors 
to the Centennial above noted, 
and a quarter of a million to the 
others, thus making over nine 
millions in all for 158 days, Sun- 
days excluded, against the 8,805,- 
969 for Paris in 317 days, Sundays 
included. 

In its pecuniary results, the Centennial largely exceeds 
those of any exhibition yet held. The greatest return was 
at London, in 1851, namely, $3,131,610 ; the next at Paris, 
in 1867, when it was $3,103,677. The cash receipts for 
gate money during the 136 days of the Centennial were 
$2,686,608.75. 



Ants. — A certain way to keep ants from sugar barrels, 
lard cans, and preserve jars, says one who has tried it, is to 
tie a string wet with kerosene around the barrel, can, or jar. 
Repeat the wetting of the string with the kerosene oil every 
few days. 



1 1876 SCIENTIFIC AMERICAN, INC. 



November 4, 1876.] 



^tunixfu ^mttUnn. 



295 



THE HEHIFTEBA OS BUOS. 

The insects of tte order hemiptera, or half -winged, in- 
clude all those commonly called bugs, harvest flies, tree 
hoppers, plant lice, etc. They are sucking insects, having 
neither mandibles nor maxiUce proper, but horny beaks curved 
along the breast when not in use, containing in grooves a 
series of delicate, sharp bristles, by which the insects punc- 
ture the skins of their victims. They have four wings, of 
which the upper are generally thick at the base and mem- 
branous at the ends, being as it were 
half elytra and half wings, whence the 
name of the order. In a few species, the 
wings are all membranous, and some are 
wingless as the bedbug. They undergo 
only a partial transformation, the larvw and 
pup(B resembling the adults, except in the 
absence of wings and in size; in all the 
stages they live in the same way, and are 
equally active. One species, the earth bugs 
(geocorism) have the antennm exposed and 
longer than the head ; most a re terrestrial, 
but some live on the surface of the water ; 
many emit a disagreeable odor. The wood 
bugs or pentatoma occur mostly in warm 
countries, where they attain considerable 
size, and are marked with brilliant colors ; 
they live on the juices of vegetables and 
sometimes on those of other insects ; they 
exhale a disagreeable odor, and adhere to 
whatever they touch. The squash bug 
(coreus tristis) and the chinch bug (lygmus) 
are species of this order. 

Our illustration shows ihe pentatoma gri- 
,iea, a family of the wood bugs, which may 
be seen, De Geer tells us, on the boughs of 
trees, the young following their parent like 
chickens after a hen. They are interesting 
to the entomologist on many accounts ; but 
the gardeners find them by no means attrac- 
tive. From June into autumn, the fifteen 
species of pentatoma are busy on cabbages 
and other vegetables, as well as on trees and 
flowers ; vines, beans, and rosaceous plants 
fall victims to their fatal punctures in their 
search after sap. The wren and the chick- 
adee are foes to these insects, and may do 
the farmer good service; but the chickadees 
have disappeared from many of our cities, 
owing to the pugnacity of the sparrows. 
Gardeners employ other remedies against 
these pests, tobacco fumigation and the ap- 
plication of whale oil soap being the best. 

<<»»»■ 

THE BUBBOT. 

The burbot, although a fresh water fish, is a member of 
the cod family, having the pendent barbs from the chin 
which distinguish most of the members of the gadidw or cod- 
fishes. The burbot is ordinarily from 1 to 2 feet long, the 
head is flat and smooth, with the gape large, and the mouth 
filled with small teeth. The color is a yellowish brown, 
clouded and spotted on the sides, the belly being of a lighter 
hue. Like the eel, it conceals itself under stones, watching 
for young fish and insects, and it is very tenacious of life. 
The flesh is firm, white, and well flavored. 

The lota maculosa, common in this country, is very simi- 
lar in appearance and habits to the l.vulgaris above described, 
which is well known in Eng- 
land. Mr. Henry Lee relates, 
in Land and Water, that three 
of the common burbot were 
caught in the river Trent, and 
were offered to the directors of 
the Brighton Aquarium, and 
accepted ; but before they could 
be despatched on their journey, 
the largest of the three (he was 
but 14 inches long) swallowed 
his two companions. 

The burbot is very hardy, 
and, like the carp, will live for 
a long time out of water, if 
kept moist, and fed occasion- 
ally with worms and small 
fishes. It is said it will thrive 
in ponds if well fed on bul- 
lock's liver, etc. Its growth, 
however, is probably not very 
rapid, if the statement be cor- 
rect that it does not spawn till 
its fourth year. 

The large, three-lobed liver 
of the burbot has always been 
regarded as a great delicacy. 
Black tells of a certain Coun- 
tess of Beuchlingen, in Thur- 
ingin, who spent the greater 
part of her income on this lux- 
ury. This liver was also supposed, according to Marsili, to 
be an efficacious "love philtre," and the oil from it was es- 
teemed as a valuable emollient of corns and callosities. 
From the air bladder — small as it is, though large in pro- 
portion to the size of the fish — isinglass is made. The skin, 
cleansed, stretched, and dried, is used by the country people 
in many parts of Russia and Siberia instead of glass for the 
windows of their dwellings, and is as translucent as oiled 
paper. It is also utilized by some of the Tartar tribes as 



material for their summer dresses and the bag in which they 
pack their arimal skins. The fishermen of the Oder, when 
they catch more burbot than they can sell, cut the fattest of 
them into strips, dry them,'and use them as matches. The 
roe, which, by Willoughby's computation, contains about 
128,000 eggs, is deemed unwholesome, if not poisonous. 

The turbot is also indigenous in almost all the rivers and 
lakes of Northern Europe, India, and Northern As^a, and 
also in the Hudson's Bay territories, It is common in Qer 




PENTATOMA GRISEA. 

many, Denmark, Sweden, and Russia, and is especially 
abundant in the lakes of Geneva and Leman. If it be true 
that it was introduced into the former from Neuf chatel, and 
thence to Lake Leman, it furnishes a good example of suc- 
cessful acclimatisation or naturalisation. It is also met with 
in the Italian lakes Maggiore and Lugano, and exists in 
most of the streams in the east of France, but^ is not 
very abundant anywhere in that country. In England it is a 
local fish, being found chiefly in the northern and midland 
counties, and especially in the Trent. Mr. Couch suggests 
that the burbot may probably be an imported fish, and thus 
has not been generally distributed. From its tenacity of life 
we may conclude that it might easily be introduced into any 
deep and slowly moving stream ; but, as it is a ravenous de- 




THE BURBOT (LOTA VULGARIS). 

vourer of small fry, as well as of fishes of larger growth, 
its presence in some rivers might not be desirable. 

Hygeia— The Model City of the Future. 

It has recently been announced that a site has been pur- 
chased in England whereon is to be erected a model city,con 
ceived by Dr. B. W. Richardson. Dr. Richardson is well 
known as one of the first sanitarians living, a close and able 
investigator, and a man whose previous works are of such 



originality that his suggestion, of even so Utopian a scheme 
as the one above referred to seems at first sight to be, secures 
for it thoughtful consideration and possible reduction to 
practice, where otherwise it might merit but passing notice. 
Hygeia, as the model city of health is appropriately named, 
was described in a presidential address delivered by the au- 
thor before the Health Department of the English Social 
Science Association, at the Brighton meeting of a year ago. 
This address, revised, is now published in pamphlet form.* 
The population of the model city is 
placed at 100,000, living in 20,000 houses, 
built on 4,000 acres of land, an average of 
25 persons to the acre. The safety of the 
population is provided against density by 
the character of the houses, which ensures 
an equal distribution of the inhabitants. No 
tall, overshadowing houses are permitted, 
and the hight of edifices is limited to 60 
feet, or four stories of 15 feet each. 

The substratum of the city is of two 
kinds. At the northern and highest part 
there is clay ; at the southern and south- 
eastern, gravel. Whatever disadvantages 
might spring in other places, from a reten- 
tion of water on a clay soil, is here met by 
the plan of building every house on arches 
of solid brickwork, through which there 
is a free circulation of air, and down the in- 
cline of which all currents of water are 
carried away. Three wide boulevards run- 
ning east and west constitute the main 
thoroughfares; beneath each is an under- 
ground railway for heavy traffic. The other 
streets at right angles to the large avenues 
are all wide, and are planted at the sides 
with trees. Between the backs of the houses 
are gardens, and other gardens surround 
churches and similar large buildings which 
stand alone. No horse cars are to be al- 
lowed, the roads are paved with wood set 
in asphalt, and the pavements, ten feet in 
width, are of light gray or white stone. The 
accumulated dirt is daily washed into 
the subways and thence conveyed away 
from the city. There are no gutters; and 
in lieu of the foul sight and smell of un- 
wholesome garbage, there are flowers and 
greensward. Nor are there underground 
rooms or cellars of any kind, the living part 
of every house beginning at the street level. 
The dwellings in all cases are of brick, 
glazed so as to be impermeable to water. 
The bricks are perforated transversely, and at the end of this 
there is a wedge opening, so that the walls in this way be- 
come honeycombed, and admit a constant body of air, which 
can be heated by the fire grates in the house. The bricks 
inside the house are decorated, so that no other finish is 
needed, and the layers of poisonous paper and moldy paste 
are thus avoided. 

The chimneys are all connected with central shafts, into 
which the smoke is drawn after being passed through a fur- 
nace to destroy the free carbon, so that it is discharged col- 
orless into the open air, and its nuisance thus obviated. The 
roofs of the houses are to be gardens, tastefully laid out. 
The kitchens, instead of being on the ground floor, are loca- 
ted in the garrets, so that no smell of cooking is ever dis 
seminated through the houses 
and the transportation of food 
is rendered easier, since the 
heavy dishes are taken down 
and the light, empty ones only 
carried up. No carpets are per- 
mitted, the floors being of hard 
wood, and kept clean by bees- 
wax and turpentine, by which 
process the air is ozonized and 
rendered fresh. Twelve hun- 
dred cubic feet of air is allowed 
to each sleeper in bed rooms, 
and from the sleeping apart- 
ments old clothes, etc., are rig- 
orously excluded. Lifts are 
provided for transporting ma- 
terialf rom floor to floor, and the 
heating apparatus consists in an 
air box in every room, which, 
distinct from the chimney, com- 
municates by an opening into 
the outer air, and by another 
opening into the room. When 
the fire in the grate in the room 
heats the iron receptacle, fresh 
air is brought in from without, 
and is diffused into the upper 
portion of the apartment. 

All pipes enter the houses 
from beneath; and as they pass 
through the arched subways, access to them is always con 
venient. The brick sewers run along the floors of the sub- 
ways and empty into three cross main sewers. They are 
trapped in each house, kept well flushed, and ventilated into 
tall shafts by pneumatic engines. 

As regards the personal habits of the population, drink- 
ing and smoking will be unknown, for saloons and tobacco- 
nists' shops will be excluded. Working men and women 
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will not be permitted to carry work home, but must hire 
workrooms in buildings set apart for that purpose. There 
is a great deal of good sense in this provision. Dr. Rich- 
ardson says that work carried into squalid tenements is 
often a cause of the spread of disease. " I, myself," he 
adds, " have seen the half-made riding habit, that was ul- 
timately to clothe some wealthy damsel, act as the coverlet 
of a poor child stricken with malignant scarlet fever." In 
order to avoid dissemination of disease by soiled linen, pub- 
lic laundries are established under municipal direction, and 
to these alone must be sent such clothing as is not washed 
at home. Public hospitals are established in various parts 
of the city. We have not space to enter into the details of 
these, and it will be sufficient to say that their planning is 
the result of Dr. Richardson's long experience in the great 
city of London hospitals. There are no insane asylums, 
and no poor houses; the few who would occupy such insti- 
tutions are to be placed in houses licensed as asylums, but in 
no wise different from other buildings in the city. No per- 
sons are to be " badged and badgered as paupers," the au- 
thor significantly remarks. 

Of course the model city contains baths, gymnasia, public 
libraries, art museums, in brief all requisites for mental and 
physical culture. There is a municipal medical staff, under 
whose supervision every assumable disease and probable 
cause of disease is subjected to investigation. The sewage 
is conveyed to a farm and utilized; the water supply is uncon- 
taminated and led always through iron pipes. An immense 
ozone generator makes ozone, which is " laid on " in private 
houses for disinfecting purposes. All animals for food and 
the modes of slaughtering them are under rigid inspection, 
and the killing is preceded by rendering the brutes insensi- 
ble by passing them through a "narcotic chamber." Final- 
ly, there are no marked graves, no reserved spaces in ceme 
teries. The dead are buried in wickerwork coffins, which, 
with their contents, decompose and mingle with the earth. 
The only memorial monuments are tablets in a spacious cov- 
ered hall or temple. 

Dr. Richardson stops here, for he reaches the confines of 
his legitimate territory as a sanitarian. His plan, he says, 
will reduce the rate of mortality to 8 per 1,000 of the inhab- 
itants for the first generation, and to 5 per 1,000 eventually. 
That this is a vast decrease is obvious when we compare 
this ratio with that of New York city, where, according to 
the latest statistics^ the weekly mortality averages 82 per 
1,000. But need we stop here ? Certainly the inventor can 
step in where the hygeist ends ; and may not this model 
city of health be the model city where are congregated the 
newest triumphs of inventive genius ? There, perhaps, will 
be located the telegraph which, already in existence, enables 
us to transmit sound, and so hold converse over long dis- 
tances, or to lead music into our houses as tasily as the wa- 
ter or gas ; there will be congregated all those wonderful 
automatic appliances which reduce the manual drudgery of 
housework to little more than mere supervision ; in those 
underground railways, we may hope to see speed attained 
beyond all precedent, yet at no sacrifice of safety ; there 
arms of metal controlled by electricity, by steam, by com- 
pressed air, by hot vapor, will relieve arms and muscles of 
flesh and blood ; and then, physical labor being reduced to 
its min-.mum, may we not look for that cultivation of the 
intellectual man which shall lead 10 still greater attain- 
ments ? Will not means be devised for developing our dual 
brain ? May we not hope to use our left hand as easily as 
our right, our feet as advantageously as our hands, in all 
species of that which is now called handiwork ? And then 
what higher race of men will be evolved by heredity, sur- 
rounded by such environment? Is not Dr. Richardson's 
Hygeia, after all, but the first step toward the rapid devel- 
opment of the future perfect man ? 

■ — < 1 1 » » • 

UlNEBALS AT THE CENTENNIAL. 

Much disappointment has been expressed by many in not 
finding a better display of American minerals at the Centen- 
nial. We take an honest pride in the natural productions 
of our country, and perhaps we had expected too much of 
it, and hence the disappointment. Another cause of disap- 
pointment lies in the arrangement; there are a great many 
fine minerals scattered here and there, all over and in all 
the buildings, which, if brought together and systematically 
arranged, would make a fine show. The present arrange- 
ment, which is geographical, is of course the best for exhibi- 
tors, for each State and country gets due credit for what she 
exhibits ; it is also the best for any one wishing to learn 
what may be the mineral wealth of a given State; it is inter- 
esting to those about to emigrate ; but for the student of 
mineralogy, the order followed in our museums and techni- 
cal schools is better. 

THE MINERAL ANNEXE. 

If we enter the mineral annexe at its eastern extremity, 
and pass down towards the Chinese exhibit of teas, figures, 
and curiosities, we find ourselves in the section devoted to 
the various States, beginning with that of Illinois. This 
State makes rather a poor show of minerals, with the excep- 
tion of lead ores, especially of galena, of which there are 
some fine crystals, also calcite. The collection of antiqui- 
ties from this State is, however, very fine. Next we see a 
large block of crude native sulphate of soda (Glauber's 
salts), some 4 feet square, from Wyoming territory. This 
block was taken from a deposit of 100 acres in extent and 10 
feet thick, and appears to be quite pure. Pennsylvania fol- 
lows, and its exhibit consists mostly of coal, iron, and oil, 
with some geological models, and a series of preparations 
made by Professor ^chorlemmer, of Owens College,Manches- 
ter, England, illustrating the composition of petroleum. 

Michigan is next, and far exceeds in interest any of the 



above. Her specialties are native copper and silver, which are 
well represented here. First we see a cubical mass of copper, 3 
feet on a side, which has been cut from a mass weighing 76 
tuns. Then we have ancient stone tools used by a prehis- 
toric race for working the copper: copper minerals of differ- 
ent kinds; a conglomerate containing 5 per cent of copper; a 
large number of chlorastrolites, a green mineral peculiar to 
the Lake Superior region; native silver, and a set of minia- 
ture tools, like those now used in copper mining, made from 
the native silver and copper just as it comes from the mine; 
iron ore, and a geological section of the iron district ; lastly 
an Indian canoe 10 feet long, made of birch bark. 

The next State is Missouri, where lead and zinc abound. 
Here are some coal fossils of lepidodendron , also malachite, 
azurite, kaolin, geodes of amethyst, and other minerals. 
The zinc ores, from Dade county, and blende, from Joplin 
and Graten, are especially worthy of notice. 

Ohio is chiefly noticeable for the mound builders' relics, 
a very large and fine display being made by the State Archse 
ological Association, and another by L. M. Hoseas, of Cin- 
cinnati. Some of these indicate the possession of consid 
erable skill and taste on the part of the extinct race that 
once inhabited that region. The building stones of the State 
are shown in the Ohio State building. 

Next in order is Wisconsin, with her iron, lead, zinc, and 
copper. Here is a huge mass of smithsonite, or carbonate 
of zinc, which the miner calls dry bone, from its peculiar 
appearance. Here, too, are tools made of stone and of cop- 
per, which carry us back to prehistoric races. 

Iowa is chiefly noted for its display of coal and lead. The 
geological formation is illustrated by a cabinet in which 
thir strips of the rock in each strata are placed one above 
the other, in cases 6 feet high and 18 inches wide. There 
are 12 of these cases, in which are shown all the various for- 
mations, from the St. Peter's sandstone up to the drift. Here 
for the first time are seen some skulls of the mound build- 
ers, also some large geodes. 

Indiana exhibits kaolin in large quantities, also coal and 
iron ore. Delaware also exhibits iron and kaolin. The 
Schuylkill Company exhibit a block of coal weighing 14 
tuns 13 cwt., in this annexe, and here, too, is some statuary 
marble from Rutland, Vt., with photographs of the quarries. 
It seems surprising that so few mines, mills, or quarries 
have thought it worth their while to procure photographs of 
their works, for they both attract attention and impart, in an 
easy way, a deal of information. 

The west end of this annexe is devoted to the Chinese and 
to some process for making artificial stone, by the aid of 
steam and carbonic acid. 

In the smaller mineral annexe is a cabinet, showing a sec- 
tion, in miniature, of the Warrior coal measures of Alaba- 
ma. The South Carolina exhibit embraces a model of the 
washers used in preparing nodules of phosphate of lime 
mined by the Charleston Mining Company on the Ashby 
river, S. C. 

The most attractive exhibit in this building is that from 
Mount Union College, Ohio. It embraces a gorilla from 
Western Africa, a koala from Australia, an ant eater from 
Brazil, a kangaroo rat from Australia, und sl galeopit7iecua 
from the Philippine Islands. 

A few States, including Kentucky and Tennessee, have 
their exhibits in the United States Government building; 
others, New York among the number, have none worth 
mentioning. Kansas and Colorado have their minerals with 
their other products, including Mrs. Maxwell's animals, in 
their own State building. Colorado is particularly rich in 
minerals, and an enterprising dealer has constructed some 
toilet or jewel boxes, which he has covered with Colorado 
minerals, and these he sells in large numbers at the Colora- 
do building. The prettiest of these minerals is the green 
felspar, known as amazon stone, which is found almost ex- 
clusively at Pike's Peak. Silver ores in abundance are also 
shown here, as well as tellurium minerals and many others 
less valuable or beautiful. About the door lay huge masses 
of silver ore and bituminous coal. 

THE MAIN BUILDING. 

Returning to the Main Exhibition Building, we find there 
a collection of Rhode Island minerals, very creditable to that 
little State; also some interesting relics, arrow heads, hatch- 
ets, etc., from the same State. There is a pretty good col- 
lection of Californian minerals, said to contain 17,000 speci- 
mens, number of species not stated. 

From Maryland, we [have some handsome verde antique 
marble, chromic iron sand from Delaware county. Pa., and 
crystals of bichromate of potash made from it. 

The Passaic Zinc Company, of New Jersey, exhibit some 
fine specimens of calamine, also zincite and willemite, to- 
gether with the metal made by them from these ores. The 
Corroding Lead Company exhibit pigs from the furnace, re- 
fined, soft, and desilverized lead, flake litharge, slag, skim- 
mings, dross, regulus from matt, etc. 

Joseph Wharton, Camden, N. J., makes the best and al- 
most the only exhibit of nickel ores, ordinary nickel ore, 
pyrrhotite and millerite, and a set of salts, anodes, etc. 

Not far from here is a model of a portion of an anthracite 
colliery, the Warton vein, Beaver Brook Pa., on a scale of 
30 feet to the inch. The superincumbent strata being part- 
ly removed, the coal bed is exposed, showing the dip, syn- 
clinal, anticlinal, slopes, galleries, coal breakers, and other 
important parts, carefully labeled and intended for educa- 
tional use. 

There is a curious stone here from Mumford, Munroe 
county, N. Y., which consists entirely of vegetable petrifac- 
tions, chiefly leaves and twigs. Although it looks very fra- 
gile, it must possess considerable strength, for we are told 



that a church has been built entirely of this stone. Adjoin- 
ing this is a large mass of infusorial silica, the so-called 
electro-silicon, from Nevada. This substance consists en- 
tirely of the siliceous remains of microscopic animals, and 
presents, when viewed under the microscope, many beauti- 
ful forms. Its chief uses are in the manufacture of dyna- 
mite, and as polishing powder. 

Adjoining this again is a large and beautiful collection of 
American minerals, with a few foreign ones, exhibited by 
Professor A. E. Foote, of Iowa. Most conspicuous among 
these is the green amazon stone from Pike's Peak, Colorado. 
Then come some very powerful natural magnets, from Mag- 
net Cove, Ark., a great variety of quartz crystals, single and 
in masses from the Hot Springs, a crystal of smoky quartz 
which is four feet long, from Pike's Peak, rose quartz, ame- 
thyst, petrified moss, green wavellite (unusually fine),nativ9 
copper, petzite, stalactites and stalagmites, agates, land- 
scape marble, etc. There is also a set of specimens put up 
for students' use, which embraces many rare minerals, and 
yet comes within the reach of almost every one. 

In a cabinet by itself is a collection of minerals from 
the line of the Texas and Pacific railroad, also collected by 
Professor Foote. The most beautiful or rare are the tur- 
quoise and embolite (chromo-bromide of silver), from New 
Mexico, sylvanite (telluride of gold and silver), from Colo- 
rado, and moss agate, from Texas. 

Iron and coal, as well as the precious metals, have been 
treated of elsewhere from an economic point of view; but we 
cannot refrain from calling attention to an unusually large, 
hollow mass of hematite iron ore, which constitutes a small 
cave with jet black walls, that look as if they had been var- 
nished. 

THE UNITED STATES GOVERNMENT BUILDING. 

Carefully guarded in a fireproof safe are several of those 
exceedingly rare crystals, namely, pure gold. Not far from 
these are specimens of silver ore, valuable but not very beau- 
tiful, from Comstock and other celebrated lodes. Here, too, 
are many fine specimens of the purest sulphur, borax in 
abundance, and many other things which will be very val- 
uable when civilization,now on its western march, shall have 
reached their hiding places. We also notice some large 
aerolites. 

In cases against the walls are arranged some loan collec- 
tions worthy of notice, especially those of Messrs. Jefferis, 
Perry, & Wilcox, of Philadelphia. One crystal of apatite, 4 
or 5 inches long and 2 inches thick, was quite unequaled 
anywhere else. Mr. Fletcher makes a creditable exhibit of 
minerals from Bergen Hill, some of which are very beauti- 
ful. 

CANADA. 

The Canadian mineral exhibit is in the Main Building, and 
has been pronounced by competent judges one of the best on 
the grounds. Apatite, amethyst, native copper, iron, coal, 
and oil really deserve more notice than our space at present 
permits. 

FOREIGN EXHIBITS 

Of the South American countries. Chili stands first. The 
collection of Emilio Escobar, embracing 445 specimens, is 
valued at $30,000. It consists chiefly of native silver and 
silver ores, including several specimens of beautifully crys- 
talized proustite or ruby silver (sulphide and arsenide of 
silver), from Chanarcjillo. Some of the crystals are over 3 
inches long; the finest specimen is valued at $4,000. The cop- 
per minerals are also very beautiful, especially the atacam- 
ite (chloride of copper), malachite (carbonate of copper), and 
many others; also cobalt ores, borates, sulphur, cinnabar, 
etc. The process of amalgamating silver ores is exhibited 
in a separate building, near the glass house. 

Brazil and Mexico make a very fair show. The Mexican 
marbles, from their rare beauty, attract much attention. A 
single mass of metallic silver 6 feet in diameter, weighing 
4,002 lbs., and worth $72,000, attracts much attention from 
its value. 

Russia is the only European country whose mineral ex- 
hibit fairly represents her mineral wealth. The exhibit 
from the Museum of the Imperial School of Mines is very 
fine. Beginning with native platinum and its associate 
metals, palladium, rhodium, iridium, ruthenium, etc., we 
next see some beautiful specimens of aqua marina, a bluish- 
green variety of beryl, emeralds, garnets, and zircons. Ouva- 
rovite, an emerald green garnet, named after the Russian 
minister Uvarof, large pieces of jasper, nephrite, and topaz, 
in crystals 6 inches long, are some of the curiosities of the 
collectipn. The crystals of pure white rock salt, and of mi- 
ca, are worthy of notice. Malachite, lapis lazuli, rhodonite, 
and labradorite, the great Russian specialties, are represen- 
ted here; but a much finer display is made by Hoessrich & 
Woerffel, who exhibit a large number of articles made from 
these beautiful stones, such as vases, table tops, cabinets, 
mantlepieces and jewelry. 

Practical Germany limits her mineral exhibit to products 
of use in the arts : amber, lead ores, petroleum, and Stass- 
furt salts. The collective exhibit of potassium and magne- 
sium salts from Stassfurt is very complete, tastefully ar- 
ranged, interesting, and instructive. Their discovery has 
created a revolution in the alkali industry, and it is now no 
longer necessary or profitable to destroy fine forests to ob- 
tain our supply of potash. 

Great Britain makes a very poor show. Some bricks and 
tiles, chalk and cement, some polished granite from Aber- 
deen, and we have done. Italy is rather better, for she 
exhibits a fine collection of polished marbles, besides sul- 
phur and alabaster. 

The exhibit of Hawaii, although small, is very interesting, 
embracing as it does several sets of volcanic minerals and 



© 1876 SCIENTIFIC AMERICAN, INC. 



November 4, 1876.] 



S^tmtxtu ^mttUm. 



297 



lava from the crater of Kilaura. Among these is a bird's 
nest, made of pelee's hair, a substance resembling our min- 
eral wool, and formed in an analagous manner, by the wind 
blowing over melted lava. 

Diamonds in the rough, and diamondiferous soil with a 
diamond in it, are shown in the pretty little exhibit of the 
Orange Free State. 

There are a few minerals scattered about elsewhere, but 
none of much value 

-^ <t > » 

CENTENNIAL NOTES. 



The Siamese exhibit, which has been six months on the 
way to the Exposition, has arrived, and is located in the Na- 
vy Department section of the Government Building. The 
collection was made under the direction of the King of Siam, 
and is a present to the United States. Whatever might have 
been its original condition, the present state of that portion 
of it which is visible is sad to behold. Under a covering of 
canvas there lie bundles of apparently broken parts of wa 
gons, a couple of rude wheels, dried palm leaves and other 
vegetable products, and a countless number of et ceteram, 
massed together and seemingly defying any attempt to re- 
solve them into order. On the tables near by are displayed 
several curious peaked and pointed head dresses covered witli 
spangles and gilding, and a collection of models of the long 
low snake-like boats peculiar to the Malays. All are tar- 
nished and dingy, and the marks of a severe voyage and not 
o\-er gentle handling are everywhere apparent. 

THE GERMAN EXHIBIT 

was so mercilessly criticised in the letters sent home by Pro- 
fessor Reuleaux, the chief German commissioner, that it has 
become rather the fashion to speak slightingly of the dis- 
play as a whole. This is decidedly unjust, for there are 
very many admirable features, amply sufficient to compen- 
sate for the over- abundance of effigies of Kaiser William and 
Bismarck, and the exhibit of cheap jewelry and chromos. 
For instance, there are Count Wermgerode's reproductions, 
in cast iron, of many famous works of art. These consist of 
helmets, shields, sword hilts, pitchers, urns, and plates, co- 
vered with exquisitely molded figures in bas relief. The 
casting is remarkable for its perfection in details, and will 
be quite a revelation to most foundrymen. One plate is left 
just as it was taken from the mold, with much of the sand 
still clinging to it, and the sharpness of outline attests the 
excellent work of both molder and founder. The objects 
are finished with a coating of brown powder, so that they 
cannot be distinguished by the eye from real bronze, while 
their cost is of course much cheaper. The ivory display is 
also very fine. Above the tall ebony case in which the ob- 
jects are placed is a large pair of elephant's tusks, surround- 
ed by smaller tusks, graduated according to length, and ter- 
minating in the short tusks of the walrus. Within the case 
are pianoforte keys, billiard balls, combs, chessmen, and a 
handsome collection of carved articles. A curious species 
of ivory is also exhibited in the long straight spiral horns 
of the narwhal or unicorn fish of the northern seas. 

Germany gives to her pottery from the Royal Porcelain 
Manufactory, Berlin, the post of honor in the center of the 
building. To describe this superb display is scarcely possi- 
ble, since the exquisite delicacy and artistic coloring of the 
ware render each piece an object of high art. Many of the 
vases are of very large dimensions, indicating the great skill 
brought to bear in their molding. The chemical exhibit in 
the German Department we have already described in other 
articles. Perhaps the most instructive contribution in the 
whole large display is one of the coal tar distillates and ani- 
line colors, so arranged as to show the progress of inven- 
tion in drawing from the dull heavy coal tar its oils, and 
then the beautiful shades of red, violet, blue, green, and 
orange, and finally that great triumph of the chemist's skill, 
alizarine or artificial madder, which surpasses the true mad- 
der root in brightness and fastness of color. The success 
which so far has rewarded investigators leads to the belief 
that the problem of manufacturing artificial indigo will be 
solved. One of the latest discoveries in the field of coal tar 
colors is eosine, which promises to supersede the costly co- 
chineal. 

There are three exhibitors of paraffin and mineral oil manu- 
ufactured from peat. This industry is, in Germany, confined 
to Saxony, and the total annual value of the product is about 
$4,000,000. The oils are mainly used for lubricating pur- 
poses, the poorer sorts alone being employed for the manu- 
facture of illuminating gas and stearine candles. One very 
large block of stearine is exhibited, which is nearly a pure 
white A large display is made of the famous Johann Ma- 
ria Farina cologne. The descendants of Farina claim to be 
the only possessors of the secret of making the perfume. 
We shall describe other interesting German articles in fu- 
ture articles. 

In the Italian section there is a model of 

A NEW JURY KUDDER, 

a sketch of which. Fig. 1, we give herewith. It is always 
customary for vessels to carry to sea the material for making 
a temporary rudder in case that very important appendage 
should become disabled, and there are many ingenious in- 
ventions for putting together spare spars and pieces of tim- 
ber in rudder form. When the new rudder is made, how- 
ever, the difficulty is by no means surmounted. The pro- 
blem then is how to get it in place; and when a ship is roll- 
ing heavily in the trough of the sea, this is an exceedingly 
troublesome and perilous operation. The plan proposed by 
M. BafEaelle Cagliesi, of Ancona, offers first a simple con- 
struction, which is such that the device may be folded into a 
very small space, and so easily stowed ; and, second, an easy 
means of shipping the rudder. The appliance is made of 



heavy iron plates pivoted, like a fan, to a recessed block of 
metal at the center of an iron post, A. The upper plate is 
fast to the post and the others may be folded up beside it, so 




that when the device is thus placed it may be passed down- 
ward through the rudder hole. On the post are pintles 
which slip into gudgeons on the stern post, thus hinging the 
I rudder in place. And also on the stern post is a sheave, B, 
I through which a chain or rope is kept passed; so that, when 
it is necessary to place the rudder in position, one end of this 
rope is attached to the lower pintle, and by pulling on the 
other end the jjintle is quickly drawn into the socket. In 



the lower part of the post. A, there is a sheave through 

I which another rope, attached to the lower rudder plate, is 

I rove, and which likewise leads up through the rudder hole 

I By pulling on this after the rudder is placed as described, 

the fans or plats are expanded as shown, while they maybe 

closed to remove the apparatus by means of a rope shown 

on the opposite side. 

In previous articles we have described the growing South 
African industry of ostrich raising, which, it has been sug- 
gested, might be successfully carried on in this country. In 
the annexed engraving is represented 

THE LEVIATHAN INCUBATOR 

(exhibited in the Cape of Good Hope section), wherein the 
huge eggs are hatched. The apparatus consists of a middle 
steam chamber of metal (Fig. 2), which is kept constantly 

Fig. 2. 




Below this are drawers 
and these, by means of 



hot by a lamp or furnace beneath, 
in which the eggs are first placed 
the screws shown below, may be raised until the eggs are 
brought almost in contact with the warm surface above. In 
these receptacles the eggs are kept for two weeks at a tem- 
perature of 102° Fah. They are then removed and placed 
in the inner pair of compartments, shown above, for another 

Fig. 3. 




4li=; 



and the young birds are placed in the outer upper recepta- 
cles, and there remain for two days. The compartments 
above, it should be noted, have bottoms of lamb's wool, 
which come in contact with the steam chamber below. 

The two days' old chick is also represented in the engra- 
ving. Fig. 3, beside an egg, so as to show the relative size. 
The egg is about 7 inches in length and the bird some 13 
inches in hight. The chick is fed on rice, and when it 
reaches the age of seven days is worth $50 in gold. Nearly 
20,000 birds, we are informed, have been hatched at the Cape 
of Good Hope by apparatus of this description. The ma- 
chine is frequently made of sufficient size to hold 115 eggs 
at a time. 



fortnight, at a temperature of 100°. At the end of this pe- 
riod the eggs are carefully extracted, and a small hole is 
chipped in each shell at the point opposite the chick's head. 
They are next replaced and kept in the same compartments 
for two weeks longer at 98°, when the hatching takes place. 



ASTBONOMICAL NOTES. 

Observatory op Vassar College. 

The computations and some of the observations in the 
following notes are from students in the astronomical de- 
partment. The times of risings and settings of planets are 
approximate, but sufficiently accurate to enable an ordirary 
observer to find the object mentioned. M. M. 

Positions of Planets lor November, 18T6. 
Mercury. 

Mercury should be looked for before sunrise during Oc- 
tober and the first half of November. On November 1, it 
rises about 5 A. M., and sets at 4h. 15m. P. M. On Novem- 
ber 30, Mercury rises at 7h. 4m. A. M., and is too near to the 
sun to be seen. 

Venus. 

Venus is still brilliant in the morning, rising on the 1st at 
2h. 58m. A. M., and setting at 3h. 15m. P. M. On the 30th, 
Venus rises at 3h. 58m. P. M., and sets at 2h. 45m. P. M. 
Although its apparent diameter is much smaller than in the 
summer, it is still a very beautiful object, and can be seen 
all through the month. On the 28th, Mars, at this time very 
small, can be recognized by its nearness to Venus. 
mars. 

Mars is one of the planets visible to the naked eye, but it 
is very small in November, and can be seen only in the 
morning. It may be known from the circumstance of its 
keeping nearly the same diurnal path with Venus, at a little 
less altitude. 

Mars rises on the 1st at 4h. 14m. A. M., and sets at 3h. 
47m. P. M. On the 30th, Mars rises at 3h. 56m. A. M., and 
sets at 2h. 37m. P. M On November 28 Mars and Venus 
will have nearly the same right ascension, and wilfpass the 
meridian with only a few minutes difference of time. 
Jupiter. 

Jupiter is very little seen in November. In the early 
part of the month it sets about 6h. 10m. P. M., and can be 
seen in the southwest immediately after sunset. On the 
30th, it rises at 7h. 26m. A. M,, and sets at 4h. 39m. P. M. 
Saturn. 

Although Saturn is low in altitude (in this latitude not 
above 26° for the whole month of November) it is much the 
most interesting object in the evening sky. With a tele- 
scope of low power, its wonderful ring can be seen, and at 
least one of its many satellites. On the 1st, Saturn rises at 
2h. 16m. P. M., comes to the meridian at 7h. 30m., and sets 
at 43m. after midnight. On the 30th, Saturn rises at 23m. 
after noon, comes to the meridian at 5h. 38m., and sets at 
lOh. 53m. the next day. Saturn is among the stars of Aqua- 
rius, but so much brighter than even the brightest of the 
constellation as to be readily known to be a planet. 
Uranus. 

On November 1, Uranus rises a few minutes after mid- 
night, but a short time before the bright star Regulus, and 
1^° north of it in declination. The planet can perhaps be 
found by its nearness to this bright star ; it approaches the 
star until the 29th. On the 30th, Uranus rises at lOh. 15m. 
P. M., and setsatllh. 58m. the next morning. 
Neptune. 

Neptune rises on November 1 at 4h. 41m. P M., and sets 
at 6h. Im. of the next morning. On the 30th, Neptune rises 
at 3h. 45m. P. M., and sets at 4h. 3m. the next morning. 
This planet is so far distant from the earth that it can be 
seen only by means of the best telescopes. 
Sun Spots. 

The report is from September 28 to October 17, inclusive. 
The photographs of September 28 and September 29 show 
two large groups of spots coming on. These were seen till 
October 3 ; but after that date, clouds prevented observation 
and photographing till October 9, when the sun's disk ap- 
peared to be free from spots. On October 13 a group of 
small spots was seen on the western limb. These had not 
been discovered before, probably on account of clouds. This 
group was last seen on October 17, but, contrary to the usual 
behavior, it had appeared to increase in size as it approached 
the limb. The return of this spot may be looked for after 
two weeks. 



Small Arms for Russia. 

Smith & Wesson, Springfield, Mass., have a new contract 
with the Russian government for 20,000 pistols, which are to 
be the same as those they have making, and include the auto- 
matic ejector. The firm have now manufactured some 130,- 
000 for this government, their first contract being taken in 
1871. This contract, by the way, was concluded for the 
government by a gentleman bearing the euphonious name 
of Captain N. Kouschavewitsch. 

<<!>»■ 

The Australian gum tree, eucalyptus globulus, well known 
for its antiseptic qualities, has recently been found to yield 
a fragrant resinous oil, containing a substance homologous 
to camphor. 
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Patent Iiaw Reform In England, 

At a recent meeting of tte British Association at Glasgow, 
a paper was read " On Recent Attempts at Patent Legisla- 
tion," by Mr. St. John Vincent Day. In the discussion 
which followed, Mr. F. J. Bramwell spoke at some 
length. It seems to be thought, he said, that lawyers have 
a special claim to dominate in patent legislation, perhaps on 
account of the great gravity of the legislation which arises 
out of patents. This notion of excessive litigation in refer- 
ence to patent matters is absolutely unfounded. An emi- 
nent barrister connected with patent litigation, when it does 
arise, had assured Mr. Bramwell that on an average of many 
years only nine patent actions or suits go to the stage of a 
primary decision in each year; and an examination of the 
files of the Times for the year ending November, 1874, 
showed the accuracy of the statement which had been made. 
Mr. Bramwell then proceeded to the question of the official 
examinations into novelty and frivolity. He had long had 
very great doubts whether it is desirable to make an exam- 
ination even into novelty; but if such an examination be 
made, the very first care must be to appoint a sufficient num- 
ber of men of scientific attainments or of good experience. 
This is a difficult task in itself; even when the greatest care 
has been taken, it is certain that some mistakes will be 
made, and some hardships will be suffered, and we have to 
consider whether the advantages to be attained are sufficient 
to justify the risk. After all, what is the benefit to be de- 
rived from an examination into the novelty of an invention? 
Sometimes,it is said, it is to protect the inventor. The answer 
to that is that, if you make the inventors into classes separate 
from the community at large, the inventor says: " For heav- 
en's sake, leave us alone; we not need to be protected against 
ourselves." But others put the desirability of the examin- 
ation into novelty on broader grounds. They say it is undesira- 
ble that a patent should be granted for a thing which is not 
new, because the public may thereby be prohibited from using 
something which the patentee claims as his invention . The an- 
swer to this is that a patent granted for a thing which is not 
new is, if not void, voidable, and then in truth a very small 
amount of harm results. Mr. Bramwell then went on to il- 
lustrate his meaning by reference to the inventions of 
James Watt, Dr. Potts (the inventor of the method of driv- 
ing piles by the exhaustion of the air), and Dr. Siemens, all 
of whom he urged would, probably, have been refused a 
patent, by the examining body. It appeared certain that 
we should not have an examination as to frivolity ; and if 
we were to have an examination as to novelty, that examin- 
ation should be fenced with precautions to prevent an in- 
ventor being injured by a wrongful decision. It was recom- 
mended by the committee of the Society for the Amendment 
of the Law that a patentee should have, notwithstanding 
the adverse report of the examiner, a right to demand his 
patent if he still so pleased, but that the specification should 
have appended to it the decision of the examiner, and that 
any person bringing an action under such a patent should 
be compelled to give security for the costs ; and that in the 
event of his failing, and failing on the grounds put forward 
by the report of the examiner, he should pay the whole costs 
of his opponent as between solicitor and client, and not the 
mere taxed costs. Some protection such as this against the 
mistake of novelty examiners was absolutely necessary. 

Remarks. — In this country we have had the system of 
official examination in vogue for forty years; and if it were 
possible for Englishmen to learn anything,they might profit 
from our experience. In the early days of our system, it 
was the common practice of the Patent Office to reject even 
highly meritorious inventions ; just as they now do at the 
Prussian Patent Office. But that method gave great dis- 
satisfaction, and was so discouraging to inventors, and so 
obviously contrary to the spirit of the Constitution, that it 
had to be abandoned. At present the examinations are sub- 
stantially limited to the ascertainment of identities of in- 
ventions. If the invention for which a patent is asked is 
identical with one already patented, the petition is rejected. 
If there is an iota of difference, the new patent is allowed. 
This is the only safe rule to follow; it works well, and gives 
satisfaction; except in cases where the examiner is so stu- 
pid as to be unable to see the difference between tweedle- 
dum and tweedle-dee. Property in patents never com 
manded such high valuations here as at present, notwith- 
standing the fact that the number of issues, now nearly 
15,000 a year, is steadily increasing. The Supreme Court 
of the United States taught our patent officers a good lesson 
concerning the necessity of liberality to inventors, when it 
forbade the practice of citing old rejected cases against new 
applicants. This decision so limits the scope of official 
examinations that they are of no special importance now, 
if indeed they ever were ; and nobody would be hurt if the 
system were abrogated. We agree with Mr. Bramwell that 
a patent granted for an old invention is good for nothing, 

and the issue of such a patent does very little harm. 

< < I > » 

Chromic Inks. 

As long ago as 1848, Professor F. Runge invented what he 
called a chromic ink, from its containing chromate of potash. 
His directions for its preparations, published at the time in 
Dingler's Journal, were as follows; A decoction of logwood 
is first made in the prop»rtion of 10 to 80, that is 10 lbs. of 
logwood is boiled with enough water to produce 80 lbs. of 
the decoction. To 1,000 parts of this logwood extract, when 
cold, is added 1 part of yellow chromate of potash, stirring 
rapidly. It is ready for use at once. Gum and other addi- 
tions are injurious, he says, to this ink. 

The following year W. Stein proposed an improvement on 
Runge's ink, saying that the great fault of this ink was 
that it soon became thick, like sour milk. This he overcame 
by adding four grains of corrosive sublimate to each bottle. 



This would restore thick ink to its pristine quality, and im- 
prove its color changing it from deep indigo blue to pure 
black. 

In 1867, C. Puscher dpscribed a new ink similar to the 
above, made as follows : Boil 10 ozs. of logwood in 20 ozs. 
of water, then boil again in 20 ozs. more of water, and mix 
the two decoctions ; add 2 ozs. of chrome alum and boil an- 
other quarter of an hour. One oz. of gum arable is added, 
and we have 25 ozs. of deep black ink. 

Bottger says that a simple method of preventing gelatin- 
izing in chromic ink is to add to the water in which the ex- 
tract is made some carbonate of soda. His method of oper- 
ation is as follows: Dissolve 15 parts of extract of logwood 
in 1,000 parts of distilled water to which 4 parts of carbon- 
ate of soda has been added at boiling heat, and add 1 part of 
yellow chromate of potash dissolve in a little water. 



NEW MECHANICAL AND ENOINEEEINO INVENTIONS. 

IMPROVED SIIOVEIi-ORINDING MACHINE. 
William A. Meyer, North Gaston, Mass.— This consists of a aeries 
of swinering shovel-blank-aupporting frames, that are journaled 
in a shaft placed on pivoted and spring-acted standards. The blank 
holding frames and standards are supported on a traversing car- 
riage that feeds the blanks successively to a rapidly revolving 
and adjustable grindstone, that grinds the entire surface of the 
blanks. There Is a revolving eccentric cam, supported on a piv- 
oted and sliding carriage, which is capable of being moved toward 
or from the shovel frames, as required, by the articles to be ex- 
posed to grinding. 

IMPROVED BOAT-DETACHING APPARATUS. 

William A. Brlce, London, England.— This detaching apparatus 
remains intact and locked as long as there is strain on the suspen- 
ded rings, but Is Instantly released when the strain Is taken off by 
the raising of the boat by the wave. It was described and illus- 
trated on page 150, volume XXXV. 

IMPROVED MACHINE FOR SAWING STAVES. 

Benjamin H. Catching, Forest Grove, Oregon.— A band saw, or b 
saw of similar form in two parts, is fitted on an oscillating circu- 
lar head, on each side of which is a saw table and feed carriage. 
The carriages are worked by weighted cords, and the saw tables 
have grooves in the under side for gaging the work to the saw,the 
guide being shifted from groove to groove as each stave Is sawn 
oft. A special advantage Is that one part ot the saw cuts while the 
other part is on the back stroke. 

IMPROVED REVOLVING EARTH SCRAPER, 
Benjamin Slusser, Sydney, Ohio.— This Invention relates to cer- 
tain improvements in revolving earth scrapers designed for gene- 
ral purposes of excavating and moving dirt ; and it consists In the 
particular construction and arrangement of the scraper proper, 
made of a single sheet of steel bent so as to secure the best results 
in lightness of draft and perfection of filling, and provided with 
racking runners and an end board of peculiar arrangement, in- 
tended to improve the operation and increase the durability of the 
device. The Invention also consists in the Improved arrangement 
of the scraper with respect to its frame, thesald scraper being piv- 
oted therein upon double pivots, which are shifted from the front 
to the rear of the center of gravity, aecording to whether the load 
is to be transported or the scraper dumped by revolving. 

IMPROVED NAIL PLATE FEEDER 
Bollln Van Amburgh, Wetmore, Kan.— The novel points of this 
feeder rest in the construction and arrangement of the devices at- 
tached to the barrel for feeding the nail plate to the knife, and In 
the means for reversing the barrel before applying its tapered 
mouth to the knife, which reversing movement is effected through 
the instrumentality of a band, and a reciprocating block moving 
on a spirally flanged or auger-shaped shaft. 

IMPROVED CAR COUPLING. 
Samuel Hamer, Salt Lake City, Utah Ter.— This combines a buf- 
fer arrangement with the drawhead and coupling. It consists of a 
spring-acted drawhead, with interior separately movable drawbar, 
to which a coupling spring hook Is pivoted. The drawhead has a 
top shoulder that comes in contact with an auxiliary spring bolt, 
and acts as a buffer head. 

IMPROVED HAY ELEVATOR AND CARRIER. 
Joshua Anderson, Short Creek, Ohio.- This invention consists in 
the construction of the carriage and its arrangement to the track 
or way upon which it runs, the same being so constructed and ar- 
ranged that the elevation of the load of hay in the fork trips the 
carriage and allows it to move upon the ways, and the load is held 
in Its position near the carriage by a retaining device Independ- 
ently of the draft rope, ,so that it cannot sway to the floor again 
when the carriage Is set free. 

IMPROVED ANVIL. 
James Jenkins, Cortez, Nevada.— This inventor has devised a 
means of repairing old and worn-out anvils cheaply, and thereby 
economizing metal, now lost when the face is worn down so as to 
be unflt for further use. It consists of a steel face and swage 
block, secured on the top of the anvil by a metal strap, screwed 
detachably to its sides, and fitted down the sides and under the 
bottom of the anvil, to which it is fastened. Keys are fitted be- 
tween the block and the hollow face of the anvil, to support It 
firmly. The connection of the attaching strap to the sides of the 
block is such that the block can be reversed to use one side for the 
anvil face, and the other side for the swage block. 

IMPROVED RESAWING MACHINE. 
Thompson M. Newman, Granatin, Tenn.— In this device, a rotary 
saw on a vertical arbor Is arranged between two tables which are 
supported on screws so that they can be shifted up and down to 
vary the thickness of the stuff. They may also be inclined to the 
saw for sawing bevels, and have feed rollers geared by counter- 
shafts and belts, with the main horizontal driving shaft mounted 
In the lower part of the frame and turning the saw arbor by bevel 

gears. 

m ft m 

NEW MISCELLANEOUS INVENTIONS. 



IMPROVEMENT IN PURIFYING IRON AND MAKING STEEL. 

John L. Bandall, Albany, N. Y., assignor to himself and Stephen 
Alunson, same place.— This consists in treating molten cast iron, 
while in a receiver, with pulverized titanic or equivalent iron 
ore, potasslc f erroeyanlde, and potasslc nitrate. The process al- 
lows of using old as well as new material, utilizing refuse metal 
the vitality of which has been nearly destroyed, restoring it to a 
high standard of excellence. By the said combination of mate- 
rials also a superior and uniform grade of metal, suitable for extra 
fine castings, is produced, which may serve as a substitute for 
steel. 

IMPROVED COMPOSITION FOR ARTIFICIAL MARBLE. 
Louis De Planque, New York city, assignor to himself and Fran- 
cis Strom, same place.— The composition consists of plaster of 
Paris dissolved in whey, under admixture of starch, glue, and sul- 
phate of zinc. The mass is cast and pressed into molds, In which it 
remains a few hours until completely hardened. It is taken out 
of the molds when hard and polished. Any imitation of marble or 
other stone may thus be produced. 

IMPROVED SHOW CARD FOR BUTTONS AND LIKE ARTICLES. 
Charles A. Elghter, New York city.- The buttons are attached 
to small cards, each card holding one dozen buttons. The cards 
have pointed ends which slip into slits in the large supporting 
card. 

i* <t > >■ • 

NEW HOUSEHOLD INVENTIONS. 



IMPROVED MOSQUITO NET FRAME. 
Edward S. Lathrop and Louis Salvaterre, Savannah, Ga.— This 
mosquito net frame is designed to be applied to a bed or crib, and 
adapted to be extended with a mosquito netting canopy, which it 
carries across the bed to protect the occupants. It may also be 
readily drawn back by the occupants while in bed. It consists 
mainly of a pair of lazy tongs, one on each side of the bed, and so 
combined with a supporting standard, attached to the bedstead 
and the mosquito netting, that the latter may be readily extended 
across and enclose the upper portion of the bed, or be drawn to 
one end of the bed and out of the way. 

IMPROVED WINDOW MIRROR. 
Carl A. Demllng, New York city, assignor to Anthony Demling, 
same place.— This is an Improved reflecting mirror for the win- 
dows of buildings, by which the street in both directions and the 
door of the house may be observed by a person sitting at the win- 
dow without the necessity ot leaning out. It consists in connect- 
ing window mirrors to a sliding sleeve by a ball and socket joint, 
so as to make them adjustable in any desired direction. 

IMPROVED BOSOM-IRONING BOARD. 
Luther A. Van Kuren, Blnghamton, N. Y.— In this device, the 
bosom is, by means of a swinging bar, readily stretched to the re- 
quired degree of tension, and tightly held for being Ironed until 
released by the raising of the bar. 

< < ■ » » 

NEW WOODWOEKINO AND HOUSE AND CABBIAOE 
BUILDING INVENTIONS. 



IMPROVED MACHINE FOR CURLING FEATHERS. 
JohannHawlowetz, New York city.- This consists of a revolving 
curler, in connection with an apron running over a driving roller, 
an adjustable stretching, and a swinging and spring-acted roller. 

IMPROVED HEEL EVBNBR FOR BOOTS AND SHOES. 
AbramDlUey, Drakestown, and John L. Larrison, Schooley's 
Mountain, N. J., said Larrison assignor to said DlUey — As an im- 
proved heel evener for shoes and boots, that may be readily set 
to keep the heel lever for any tread of the foot, the inventor pro- 
vides two wedge-shaped rubber plates, that are applied by a cen- 
ter pivot to the insole and heel, and adjusted by upward project- 
ing side lugs at their thickest part. 



IMPROVED WAGON END GATE 
Zaccheus C. Wilson, Nokomis, 111.— The object here is to furnish 
end gates for wagon bodies, so constructed, for convenience In 
dumping grain, that they may be opened and put out of the way 
without being detached from the said bodies, and in such a way 
as to leave the open ends wholly unobstructed. When closed they 
are firmly held in place, so that they cannot be pressed open by 
the load. 

^ <« > » 

NEW AOBICULTUBAL INVENTIONS. 



IMPROVED SEED PLANTER. 

William F. Finney, East Castle Bock, Minn.— This machine, for 
planting com, beans, sorghum, broom corn, and other seeds, is so 
constructed that it may be readily arranged to plant the seeds at 
any desired depth, that the plows may be easily raised from the 
ground, and so that the operating mechanism may be readily 
thrown into and out of gear with the driving wheel. 

IMPROVED COTTON AND CORN PLANTER AND FERTILIZER 
DISTRIBUTOR. 
William Scott, Fredericksburg, Va.— The invention consists in 
attaching two or more adjustable hoppers to a main shaft com- 
posed of two opposite equal arms, connected and made extensible 
by a central sleeve provided with a slot and clamp screw. Said 
main shaft has its bearings in vibrating side bars, pivoting at their 
front ends on the inner surfaces ot the side bars of the main frame 
of the machine, and their free rear ends controlled by limiting 
pins fixed to said main frame, which is extensible longitudinally, 
and provided with the usual shovels, coverers, handles, and mar- 
ker. 

IMPROVED STRAW CUTTER. 

Amasa Heverly, New Albany, Pa., assignor to himself and Philo 
Mingos, of same place.— In this cutter the knives are made with 
convex edges, and are attached to a bevel-toothed wheel run- 
ning against the mouth of the cutter box. Springs are attached 
to the Inside of the cutter box at a suitable distance back of the 
cutters, and converging toward, and terminating a little in ad- 
vance of, the cutters, to open and close on the material being cut 
according to its volume, and to confine it mostly at the middle o ° 
the range o f the cutters. Through this arrangement i ti a claimed 
that the machine works better and easier than when the box is 
open across the whole breadth, while the stalks are free to be 
urged away to the outer portion of the cutters. 

IMPROVED COMBINATION AGRICULTURAL TOOL. 

Maynard Reynolds, Manchester Depot, Vt.— This is an improved 
shank, so constructed as to receive and securely hold a hoe, a 
weeding hoe, a potato hook, and a rake, in such a way that the 
said tools may be attached and detached by simply tightening and 
loosening a screw. A hoe, a narrow or weeding hoe, a potato hook, 
and a rake are designed to be made and sold with the handle. By 
this construction, by simply loosening a hand screw, either of the 
tools can be detached, and another inserted in its place, so that 
the farmer or gardener need buy but one handle or shank for a 
set of tools. 

IMPROVED DEVICE FOR PICKING COTTON. 

Richard A. Cutlifl, Shreveport, La.— The process of picking cot- 
ton by hand is slow, tedious, and expensive, and machines for the 
purpose have failed to come into extensive use, first on account of 
their cost, and secondly their imperfect operation. The patentee 
has therefore devised a cheap but efficient means for facilitating 
hand picking, and the same consists of gloves or other hand cov- 
erings, provided with fangs, hooks, or claws, by which the cotton 
may be rapidly removed from the bolls. To free the cotton from 
the fangs or claws, a brush is provided, the same being attached 
to the body of the picker, in a convenient position to allow the 
gloved hands to be passed across and in contact with it. The cot- 
ton, thus removed from the fangs by the brush, rolls off and falls 
into a bag or basket, which Is also strapped to the body of the 
picker. 



© 1876 SCIENTIFIC AMERICAN, INC. 



November 4, 1876.] 



^tnntxiu %mtxUm. 



299 



The AMERICAN CENTENNIAL, 1876 

Wheeler i&^ Wilson Victorious I 

Again the Wheeler & Wilson Sewing Machines tri- 
umph over the world. The Centennial Commission have 
officially announced i he awards, and decreed for the new 
Wheeler & Wilson Machine two Diplomas of Honor and 
two Medals of Merit. This Is a double victory, and the 
hig hest award which it was In the power of the Centen- 
nial authorities to bestow. No other sewing machine 
received such a recognition. More than thirty of the 
best producers of machines In this and other countries 
entered for competition, and at Philadelphia in ISTti, as 
Vienna In 1873. and at Paris In 1867, Wheeler & Wilson 
lead the list. After a careful, rigorous, and exhaustive 
examination, the judges unanimously decided that the 
superior excellence of these machines deserved more 
than one medal or diploma, and, consequently, they 
recommended two of each. The Centennial Commission 
unanimously ratified the action of the judges, and the 
public win Indorse the decision of these ablest of me- 
chanical experts. A claim of equally distinguished 
honor for any other sewing machine Is only an attempt 
to hoodwink the people. Read the following, which 
stamps the "New Wheeler »fc Wilson" as the Standard 
Sewing Machine of the world. 

[From the Official Report. ^ 
AWARDS TO WHEELER & WILSON.] 

1. A Medal and Diploma for "The New Wheeler & 
Wilson Sewing Machine," for the following reasons: 

'M Lock-stitch Sewing Machine unsurpassed 
in thejtne workmanship of its parts, great origi- 
naiity, great adaptability to different kinds of 
work both in cloth and leathery beauty of stitch, 
ease and rapidity of motion, and completeness of 
display . ' ' 

2. A Medal and Diploma for '*The New Wheeler & 
Wilson Sewing Machine" for Leather, for 

* ' Superior quality of work in Leather Stitching.'''' 

[Exchange. 



Seamless Bag Machinery.— Send Circulars to 
Andrew Dow, 277 Madison St., New York. 

"Dead Stroke" Power Hammere— recently great- 
ly Improved, Increasing cost over 10 per cent. Prices re- 
fluced over 20 per cent. Hull & Belden Co. . Daubury.Ct. 

Steel CastingB, from one lb. to five thousand lbs. 
Invaluable for strength and durability. Clrcalars free. 
Pittsburgh Steel Casting Co., Pittsburgh, Pa. 

For best Presses, Bies,and Fruit Can Tools, Bliss 
& Williams, cor. of Plymouth and Jay, Brooklyn, N. Y. 

For Solid Emery Wheels and Machinery, send to 
'Jie Union Stone Co., Boston, Mass., for circular. 

Hydraulic Presses and Jacks, new and second 
aand. Lathes and Machinery for Polishing and Buffing 
, metals. E. Lyon, 470 Grand Street, New York. 

Diamond Tools— J. Dickinson, 64 Naasau St., N. Y. 

Shingle, Heading and Stave Machine. See ad- 
vertisement of Trevor & Co., Lockport, N. Y. 



The Charge fcnr Insertion under this head is One Dol- 
lar a lAne for each insertion. IS the Notice ex- 
ceeds Four lAnes, One DoOar and a Half per Line 
wai be eharged. 



7,000 lbs. per hour, Ore reduced in 9 tun Pulver- 
izer! Illustrated circulars. Farrelly Alden.Plttsb'gh.Pa 

Agricultural Implements and Industrial Machin- 
ry for Export ard Domestic Use. B.H.AlleQ& Co.. N.Y.* 

Town and Village Hand Firo Engines, with hose 
carriage and fittings, only ¥350. Bend for cuts and full 
Information. S. C. Forsalth & Co., Manchester, N. H. 

Grain Driers— Parties who use them extensively 
win please send address to Hersey Brothers, cor. 2d and 
E Streets, South Boston, Mass. 

Magic Lanterns, Stereopticons, and Pictures for 
Parlor Entertainments and Public Exhibitions. Pays 
well on small capital. 74 Page Illustrated Catalogue 
free. Centennial Medal and Diploma awarded. McAllis- 
ter, M'f'g Optician, 49 ii assau St .. New York. 

Wanted— L*the, 48 in. swing, heavy, short bed, 
new or good 2d hand. Hull & Belden Co., Danbury, Ct. 

1,000 New Sewing Machines, Lock Stitch, hand- 
some and attractive. Closing business. Will exchange 
all or part for Machinery or Merchandise, D. S. M. Co. 
Danbury, Conn 

Noiseless Exhaust Nozzles for Exhaust Pipes 
and Pop Valves. T. Shaw, 915 Eldge Av., Phlla. , Pa. 

Must be Sold, and at a Bargain, for Cash— A 
Steam Wagon or Motor, belonging to an Estate. Ad- 
dress J. H. Kenyon, Plalnlleld, New Jersey, where It 
can be seen, or W. S. Combs, St. Paul, Minn. 

Shop Stoves— Brazil Foundry, Brazil, Indiana. 

Boiler Punch Lathes, 9 ft. Planer. Brooks & 
Wlnebrener, 261 North 3d St., Philadelphia, Pa. 

FireHose,Rubber Lined Linen and Cotton,flnest 
quality. Eureka Fire Hose Co. , 13 Barclay St. ,New York. 

Spll1>Pulley8 and Split-Collars of same price, 
strength and appearance as Whole-Pulleys and Whole- 
Collars. Yocom & Son, Drinker St., below 147 North 
Second St., Philadelphia, Pa. 

At a Bargain— Centennial Exhibition Shafting. 
Four lines of 2>i and 3 In., complete. 65 ft., 105 ft., 120 
ft., and 170 ft. A. B. Cook & Co., Erie, Pa., or D. 9,72, 
Machinery Hall. 

For 13, 15, 16 & 18 in. Swing Engine Lathes, 
address Star Tool Co., Providence, R. 1. 

The Scientific American Supplements Any de- 
sired back number can be had for 10 cents, at this olUce, 
or almost any news store. 

Latest and Best Books on Steam Engineering. 
Send stamp for catalogue. F. Keppy, Bridgeport, Conn. 

D. Frisbie & Co. manufacture the Friction Pul- 
ey— Captain— best in the World. New Haven, Conn. 

500 new and second hand machines at low prices, 
fully described In printed lists. Send stamp, staling Just 
what you want. S. C. Forsalth & Co., Manchester, N.H. 

Patent Scroll and Band Saws, best and cheapest 
n use. Cordesman, Kean & Co., Cincinnati, Ohio. 

Chester Steel Castings Co. make castings twice 
as strong as malleable iron castings at about the same 
price. See their advertisement, page SOI. 

To stop leaks in boiler tubes, use Quinn's Pat- 
ent l?'errules. Address S. M. Co ,So. Newmarket.N.H. 

Water, Gas, and Steam Pipe, Wrought Iron. 
Send for prices. Bailey, Farretl & Co., Pittsburgh, Pa. 

For Solid Wroughl>iron Beams, etc., see adver- 
tisement. Address Union Iron Mills PlttsDurgh, Pa. 
for lithograph, &c. 

Solid Emery Vulcanite Wheels— The Solid Orig- 
na) Emery Wheel— other kinds Imitations and Inferior. 
Caution.— Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best Is the cheapest. New York Belting and Pack- 
.ng Company, 37 and 38 Park Bow, New York. 

M. Shaw, Manufacturer of Insulated Wire for 
galvanic and telegraph purposes, &c., 259 W.27th St., N. Y. 

F. C. Beach & Co., makers of the Tom Thumb 
Telegraph and other electrical machines, hare removed 
to 530 Water Street, New York. 

Lathe Dogs, Expanding Mandrels, Steel Clamps, 
Ac, for Machinists. Manufactured by C. W. LeCount, 
80. Norwalk, Ct. Bend for reduced Price List. 

Driving Belts made to order, to accomplish work 
required. Send full particulars for prices to C. W. Amy, 
148 North Third St., Philadelphia, Pa. 

Power* Foot Presses & all Fruit-can Tools. Fer- 
racute Wks., Brldgeton, N.J. & C. 27, Mcby. Hall,Cent'l. 

The "Abbe" Bolt Forging Machines and the 
* ' Palmer' ' Power Hammers a specialty. Send for re- 
duced price lists S. C. Forsalth & Co., Manchester,N.H 




Will G. W.,of New Haven, Conn., who 
observed the shock of the Hell Gate explosion, 
let us know if his watch was keeping New Haven 
time, and if, subsequently to the explosion, he 
ascertained the error of his watch?— W. W. W., of 
St. Louis, Mo., should consult an expert.— C. N. B. 
will find a description of a sun dial on p. 409, vol. 
29.— G. L.W.Will find directions for making Vi- 
enna yeast on p. 185, vol. 30.— A. B. will find direc- 
tions for soldering gun barrels together on p. 353, 
vol. 27.— A. T. L. will find directions for annealing 
glass chimneys on p. 42, vol. 26. — J. J. B. can wa- 
terproof cardboard by foilowiag the directions 
on p. 17, vol. 33. — C. A. W. will find directions for 
polishing gun barrels on p. 11, vol. 32.— E. B. H. 
will find directions for lacquer on iron on pp. 243, 
312, vol. 34.— M. G. will find directions for gilding 
without a battery on p. 116, vol. 32. — J. E. B. will 
find directions for making salicylic acid on p. 324, 
vol. 32.— M. will find directions for kalsomlning 
on p. 351, vol. 24.— H. D. O. can clean the silver 
rims of his show cases by the process described 
on p. 251, vol. 33.— A. R. can use celluloid as a sub- 
stitute for wood in inlaid work. See p.23, vol.33. — 
A. T. T. will find an answer to his query as to the 
cannon on a car on p. 273, vol. 32.— A. S., who does 
not give his name or address, will find that the 
proportions of wagon axles are given on p. 299, 
vol. 34—1. H. C. will find a recipe for indelible 
ink on p. 129, vol. 28. A good recipe for a solder- 
ing fluid is given on p. 251, vol. 28. For a cement 
for mending china, see p. 379, vol. 31. For a ce- 
ment for leather, see p. 119, vol. 28. For a silver- 
plating solution, see p. 408, vol. 32.— C. A. K. will 
find directions for transferring prints to wood on 
p. 138, vol. 30.— W. F. S. will find a full explana- 
tion of the processes for refining petroleum on 
p. 310, vol. 26.— F. B. will find a description of a 
magnetic engine on p. 241, vol. 33.— J. A. S. will 
find full descriptions of plans for lacing belts on 
p. 244, vol. 34.— F. N. P. will find a description of 
the paper process of stereotyping on p. 383, vol. 
30.— G. H. P. will find directions for bronzing on 
brass on p. 51, vol. 33. For blacking brass, see p, 
362, vol. 25.— S. G. C. will find a description of the 
century clock on p. 688, vol. 2, Scientific Ameri- 
can Supplement.— A. P. H. will find descriptions 
of several ice machines on p. 40, vol. 35.— G. W.A. 
should try some of the anti-incrustators adver- 
tised in our columns. — J. K. will find directions 
for putting a white enamel on watch dials on p 
107, vol. 30. For gold dip for brass, see p. 116, vol. 
33. For silvering brass, use thesolution described 
on p. 408, vol. 32. For black surface on brass, use 
the process given on p. 362, vol. 25. — O. Z. will 
find a recipe for stove cement on p. 183, vol. 34. — 
W. B. W., E. T. H., J. C. W., J. S., J. G. A., W. D., 
C. S. P. F., A. L. N., R. N. , W. M., and many 
others who ask us to recommend books on in- 
dustrial and scientific subjects, should address the 
booksellers who advertise in our columns, all of 
whom are trustworthy firms, for catalogues. 

(1) F. G. asks: How do manufacturers 
make the stain with whichthey finish tool handles, 
etc. , of a bright yellow ? A. Use raw linseed oil 
1 gill, dragon's blood and yellow ocher equal 
parts, and enough to color the oil; mix together, 
and rub on with a clean rag. Let stand for 3 or 4 
days, give a coat of the oil only, lay by for a 
week, and polish with a dry rag. 

(2) N. P. M. Bays; It is a principle in 
heating and ventilation for cold air to fall and 
heated air to rise ; with this principle in view, 
how can it be possible that the higher above the 
earth we go, the colder is the air ? A. The atmo- 
sphere is supposed to be about 50 miles inhight 
and lies in various strata of different densities, 
the heaviest nearest to the earth. There is a the- 
oryjthat the sun's rays are not necessarily charged 
with heat and light, but that these phenomena 
are generated by the friction or union of said 
rays with the particles of the air or with grosser 
material objects. According to this theory, the 
denser the air the greater the friction, and conse- 
quently the greater the prevalence of heat near 
the surface of the earth. Heat, it is true, has the 
property of expanding air, and through this 
means there are continually ascending currents ; 
but this action islimlted, for, being soon deprived 
of their heat by the cooler strata they meet with, 
they eventually find the position proper to their 
natural density. The same effect is observed in 
the air confined in a room; the warm air rises, is 
cooled, and falls to the floor, and upon being 
again warmed repeats the course. Indeed, by ob- 
serving the bubbles of air in boUing water, we 
are furnished with an ocular demonstration of 
this action. 

What produces sudden cold spells in our cli- 
mate ? A. The changes from heat to cold and 
the reverse action, which are so common in our 
climate, are no doubt frequently caused by the 
great agitation of the air currents, when seeking 
to form an equilibrium in the temperature of the 
great body of air surrounding the earth. But 
there are occasions when these sudden changes 



do not seem to be fully accounted for by this 
cause, when the air seems to glow with heat; and 
these may be attributed to electrical and mag- 
netic currents, a knowledge of the action of 
which we have not yet fully mastered. 

(3) M, G. asks : Is it proper to call the cop- 
per wire enclosed in gutta percha, that they used 
in blasting at Hell Gate, a fuse? A. No. The 
fuse is the tube containingtbe cap and a quantity 
of some explosive. 

(4) E. W. T. says : 1. Is there electricity on 
telegraph wires when all the keys except one are 
closed ? A. It there is a battery connected with 
the wire, the wire will receive a charge from the 
battery even if a key be open at some other 
point on the line. There would be no current, 
however, unless the keys were all closed. 2. Are 
telegraph wires (on account of their connection 
with batteries) more liable to be struck with 
lightning than other wires of equil hight? A. 
No, not in the slightest degree. 

(5) L. G. ask : Have the last observations on 
the transit of Venus been reduced, so as to de- 
termine the sun's parallax ? A. We believe that 
two or three have been reduced as an experiment 
to see what the result would be ; but it was not 
materially different from that now used by the 
Bureau of Navigation, which is 8'848" as the sun's 
mean horizontal parallax. 

(6) H. C. G. asks : What can I put in Hour 
paste to prevent Its souring and not injure it ? A. 
Brown sugar, corrosive sublimate, and oil of lav- 
ender. 

How many gallons water does a 20 horse power 
steam boiler use per hour, at moderate speed ? 
A. That depends upon what kind of an engine It 
Is supplying. In ordinary practice. It would 
range from 50 to 250 gallons. 

How far from the reservoir can a steam pump 
be situated to work well ? Can it work well at 
375 feet distance? A. It can be made to work at 
this distance, with a suetion pipe of ample size, 
carefully laid. 

(7) W. J. M. asks: Will steam, passing in 
jets between the piston rings and cylinder of an 
engine crease the cylinder? A. Yes. 

(8) E. B. C. says : I have two cells of grav- 
ity battery. How much will a magnet made of 1 
lb. of No. 10 copper silk-insulated wire lift? A. 
You cannot lift much with two cells of gravity 
battery, nor with helices made ot No. 20 copper 
wire. If you want to lift heavy weights by elec- 
tricity, cover your iron cores with No. 14 copper 
wire— using 150 feet— and employ a dozen of the 
large size carbon cells. The horseshoe form is 
best, with an armature. 

(9) H. H. B. asks: What size of wire do I 
want for winding telegraph magnets for a resist- 
ance of from 1 mile to 12? A. The wire should 
be copper. No. 30 gage. 2. How should it be 
wound? A. It must be wound in layers, as close 
together as possible. The best plan would be to 
buy one already wound, as they can best be wound 
by machinery and can be bought at small ex- 
pense. 3. Should the wire be insulated from the 
magnets on which it is wound? A. It should be 
insulated with silk. 

(10) J. L. B. says: I have a short telegraph 
line about % mile in length. I haye 3 learner's 
Instruments on different points on the line. It 
takes three cells of the Danlell battery to work it. 
My experience is that with a closed circuit the 
battery gets weaker, or, as operators say, runs 
down. The batteries require cleaning and use 
more sulphate of cupper and zinc (thus the ex- 
pense of battery is greater) when circuit is closed. 
I have arranged a battery at each instrumentwith 
a switch, so that I can cut each battery in the 
line and work it ; then cut off the battery and 
leave the line closed, grounded at each end of 
course, and in circuit in such a way that an ope- 
rator at either Instrument can cut his battery in 
the line and work it, and then cut the battery out 
of line and leave the instrument in. In this way 
we only have circuit while working, that is, only 
half an hour or so each day. Which is cheapest, 
to keep up 3 cells with closed circuit, or 3 in the 
way in which I am working ? A. That would de- 
pend upon how much of the time you used the 
line. If you used it constantly, one battery and 
a closed circuit would be the cheapest. If you 
only used it occasionally, the plan you have adopt- 
ed would be the cheapest. 

(11) P. E. I. asks: Are there any methods, 
other than those laid down in works on naviga- 
tion, for determining the rising and setting of the 
moon ? A. There are other methods, but we 
know of none better. 

(12) F. T. says : There are four lithrgraphic 
presses, resting on corks, at work on the fourth 
floor of a brick building, the rumbling of which 
does not annoy the artists on the floor below. 
Since they have been removed into the fifth floor, 
they make such a noise as to annoy the artists so 
much that they had to vacate the room. What 
can be done to stop the rumbling? Deadening 
the floor will be too expensive. A. There lawless 
weight of wall on the ends of the floor joists of 
the fifth story than on those of the fourth, and 
consequently the vibration of the floor is greater. 
This vibration can be counteracted in a measure 
by diagonal braces in the story below, extending 
from the center of the fifth floor beams to the 
ends of those of the fourth story, provided that 
the uses of the latter story will permit it. 

(13) T. E. asks: What size of boiler will it 
take to run a small engine, the cylinder of which 
has a 1 inch bore and 2 inches stroke ? A. Make 
it 10 inches in diameter, 15 inches high. 

(14) G. W. K. asks: How are turbine water 
wheels tested? A. The ordinary method is to 
measure the power exerted by means of a fric- 
tion brake, and at the same time to note the 
amount of water used, either by actually meas- 



uring it, or by observing the hight of the dis- 
charge on a weir of known dimensions. Then 
the actual horse power developed, divided by the 
total horse power of the water that was used, re- 
presents the efficiency of the wheel. 

(15) J. M. W. asks: 1. Does nearsighted- 
ness, the eyes being used properly and carefully, 
increase or diminish with age ? A. It is apt to In- 
crease. 2. Do you know of any remedy? A. 
No. 

(16) O. A. L. asks. Has light of itself any 
other colorthan white, or a homogeneous color? 
Or, in other words, are the different colors of 
flames caused by light shining upon the smoke 
which the burning materials produce ? A. Rays 
of light have various colors, depending, accord- 
ing to the undulatory theory, upon the wave 
lengths of the vibrations producing the light. 

Why is it that silk is always twisted in an oppo- 
site direction from cotton or woolen thread ? A. 
Because in silk the separate strands are twisted, 
both before doubling and after. 

How can I raise a number to a three and six 
tenths power by a short method without using al- 
gebra? A. Multiply the logarithm of the num- 
ber by 3j^5, and find the number corresponding to 
the resulting logarithms. 

(I7j L. S. C. says : 1 wish to cover a long 
line of steam pipe, to prevent loss of heat by ra- 
diation. I have been advised to cover it with a 
wrapping of paper, then a wrapping of straw, say 
two inches thick, then another covering of paper, 
the whole to be covered with some kind of cloth 
to fasten it. Another party recommends boxing 
the pipe in and filling the box with ashes. Which 
plan is the better ? A. Either of these methods 
will answer pretty well, the second being prefer- 
able on some accounts. 

(18) H. S. says : In your issue of August 12 
you refer to a catamaran which vanquished the 
New York yachts in a recent encounter. Can you 
give us any idea how and of what she was built, 
and her size, safety, etc. ? A. The vessel referred 
to was something like a proa, a form of sailing 
craft that is noted for speed and safety. The 
boat proper is like the half of a narrow canoe, 
and a canoe-shaped log is connected, by means of 
a light framework, to windward. The side to 
which this attachment is made is always the 
windward side, the sail being shifted from one 
end of the boat to the other, when it is desired to 
go about. See the flrstpageof this issue. 

(19) B. R. asks: When there is a steady 
downward pull, the weight being suspended by 
the end, and there being no jar, what is the 
strength of a rod of good malleable iron, com- 
pared with wrought Iron, rods being of the same 
size ? A. We presume you refer to what is called 
malleable cast iron. We have seen no record of 
very reliable experiments on its strength. Pro- 
fessor Rankine gives 48,000 lbs. per square inch, 
making the result doubtful. Good wrought iron 
has a tensile strength of from 55,000 to 60,000 lbs. 
per square inch. 

(20) E. H. F. says: 1. I am going to build a 
canvas boat, and would like some suggestions as 
to how to proceed ? A. The process is quite sim- 
ilar to wooden boat building, the frame being 
made in the same manner, and canvas being used 
for sheathing instead of wood. The bottom 
should be fitted with a light wooden platform. 2. 
I want the boat to be about 11 feet long How 
wide and how deep should It be ? A. If you want 
great carrying capacity, make the boat from 4 to 
4J^ feet wide, and 2 feet deep. 

(21) W. E. F. says: The new Independence 
bell placed in the old State House at Philadelphia 
is defective in tone. Many of the newspapers 
have endeavored to show why a bell, twice the 
size of the old one, cannot be heard so far. Will 
a bell of the same internal diameter give as high 
(or sharp) a note (all other things being equal) if 
its snell is 2inches thick, as will one whose shell 
is 1 inch thick ? A. The thick bell will make the 
most vibrations in a given time, other things be- 
ing equal, and therefore give the higher note. 

(22) D. K. says ; A friend asserted that the 
pressure above the water in a steam boiler was 
not the same in all places ; and he cited an in-' 
stance where a number of steam gages had been 
put (In different places) on a large boiler, they 
showed a difference of 5 lbs. pressure. Was that 
due to a difference of pressure, or was It caused 
by currents of steam through the boiler? A. 
There is some difference in the pressure at differ- 
ent hights, not on account of steam currents,but 
because the pressure at any level is that due to 
the steam pressure increased by the weight of the 
water and steam above that level. 

(23) E. H. L. says: Philosophers tell us 
that sound travels at a certain rate. But do some 
sounds travel faster than others ? We were rifle 
shooting to-day at a distance of 500 yards from a 
canvas target. A ledge of rock stood 7 feet be- 
yond the target. The sound made by the bullet 
in piercing the canvas was distinctly heard and re- 
cognized, as well as the sound of the bullet stri- 
king the rock 7 feet beyond. The precise time 
which elapsed between the two above-mentioned 
sounds striking the ears we cannot give, but it 
was far too long to be in proportion to the dis- 
tance, difference of distance being only 7 feet. 
It appears to us that the sounds should almost 
blend ; but at 500 yards distance, there was a lapse 
of time of at least 1 second. This was repeatedly 
noticed by different men with different rifles. A. 
This seems to be beyond philosophy, as stated; 
at least we cannot ofler any explanation. It may 
be, however, that there are other elements that 
should be considered. We have heard the suc- 
cessive sounds that you speak of on several occa- 
sions, but were always able to account for them 
quite reasonably. If any of our readers can fur- 
nish any notes In relation to the matter, we will 
be glad to hear from them. 
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(24) W. H. asks : Would it make any dif- 
ference in the speed of 2 rowboats 18 feet long:, 
one havingra straight cutirater and the other haT- 
ngr a cutwater Inclining: 4 inches in 18, this being: 
the hierht of the boats, other thingra being: equal ? 
A. We scarcely think there would be any appreci- 
ble difference. 

(35) J. F. N. asks : How can I remove the 
scale from sheet steel ? A. With an emery wheel. 

(26) D. K. W. says: We are obliged to use 
water from a well for watering: plants. It forms 
an Incruscation upon the earth and the flower pots, 
which, we presume, is alkali. Can you recom- 
mend anything: which we can put into the water 
to neutralize the alkali ? A. It is probably a lime 
salt. Try the addition of a little clean lime wa- 
ter, allow to stand a short time undisturbed, then 
pour the waterofl from the sediment. 

(27) H. H. S. says, in reply to G. M. F., 
who asked if plaster of Fails were suitable for 
porous cells : Some two years ag:o I made several 
cells of Daniell's battery, using; plaster porous 
cups, and found them to work very successfully. 
These cells were about the cheapest I ever saw. 
A . If the plaster cells are porous, they will an- 
swer Instead of porous clay cells. 

(38) H. J. says: Some time ago I saw an 
article in your paper recommending: coffee as a 
disinfectant. It would be very expensive, and I 
have for years been using: coffee g:rounds after 
the coffee has been extracted. I dry them and 
keep them for use. I simply sprinkle them over 
a hot stove or shovel of coals in the sick room. 
They would be grood for cmlg:Tant vessels or hos- 
pitals, and mig:ht be used to great advantagre in 
the yellow fever districts at present. 

Minerals, etc. — Specimens have been re- 
ceived from the following corre8pondents,and 
examined, with the results stated : 

H. S. S.— It contains no sliver.— C. H. C. — It is 
decomposed mica — C. P.— It is black oxide of 
mangranese.— J. B. H. — It is carbonate of copper 
with shale.— H. W. S.— Both are sulphides of iron. 
No. 1 being: pyrlte. No. Zmarcasite. 



COKMimCATIORS BECEITZD, 

The Editor of the Scientifio Ausbioas ao- 
knowledgres, with much pleasure, the receipt of 
orlg:lnal papers and contributiona upon the follow 
ing: subjects : 

On Aerostation. By J. J. R. 

On Celestial Dynamics. By J. W. H. 

On Mental Teleg:raphy. By J. L. M. 

On Trisecting: an Ang:le. By P. H. P. 
Also inquiries and answers from the following: : 

F. P.-H. H. L.-V.-B. D.-W. C. K.-N. B. P.- 

W. L.— W. T.-B. K.-J, C. W. 

HINTS TO C0RKBSP0NDBNT8. 

Correspondents whose inquiries fail to appear 
should repeat them. If not then published, they 
may conclude that, for g:ood reasons, the Editor 
declines them. The address of the writer should 
always be given. 

Enquiries relating: to patents, or to the patenta- 
bility of inventions, assig:nment8, etc., will not be 
published here. All such questions, when Initials 
only are given, are thrown into the waste basket, 
as It would fill half of our paper to print them all ; 
but we geneiall y take pleasure in answering: briefly 
oy mail, if the writer's address is given. 

Hundreds of inquiries analogous to the following 
are sent? "Who sells the best dies and taps for 
screw-cutting work? Who makes the best gas 
apparatus for domestic use ? Who sells Centen- 
nial bronze medals ? Who makes the improved 
zinc white, described on p. 328, vol. 36 ? Who 
makes the best incubators? Who sells the best 
ice machine?" All such personal' inquiries are 
printed, as will be observed, in the column of 
" Business and Personal." which Is specially set 
apart for that purpose, subject to the oliarge 
mentioned at the head of that column. Almost 
any desiied information can m tliia way be expe- 
ditiously obtained. 



[OFFICIAL.] 

INDEX OfTnVENTIONS 

POB WHICH 

Iiettera Patent of tbe ITnlted States ivere 
Granted In tbe IVeek Endlns 

October 3, 1876, 

AND EACH BEABiING THAT DATE. 

[Thoie marked (r) are reissued patents.] 

A complete copy of any patent In the annexed list, 
ncludlng both the specifications and drawings, will be 
furnished (rom this ofilce (or one dollar. In ordering, 
please stace the number and date of the patent desired, 
andremlttoMunn &Co.,3T Park Bow, NewTork city. 

Animal trap, D.Conner lS2,S!n 

Animal trap, J. Quigley 182. 9S7 

Axle boxes, making, T. V. Le Boy 1S3.940 

Bag fastener, A. .1. Palmberg 1!<2,t;i 

Bale tie, L. B. Rvans 182,810 

Bale tie, W. B. Hazeltlne 182,751 

Barbed fence wire, P. P. Hill 182,928 

Barbed fence wire, C. A. Vosburgh 182,778 

Barbed fence wire, T. A. Weber 162,976 

Barbed metallic fence, W. H. Oilman 182,817 

Barometer, E. U. Wagner 182, 179 

Bed spring, J. W. WrUht 182,982 

Blackboard rubber, D. Jackson 182,9.i2 

Blast furnace, E. H.Murray 182,947 

Blower, A. J. Kllnglnsmllh 182,882 

Bookbinding, WabI & Smith 182,873 

Boot soles, channeling, W. S. FItzrerald 182,812 

Boots, crimping uppers for, C. A. Wheeler 1S2,978 

Boots, manufacture of, J. W. Hatch 182, 755 

Boots, manufacture of, W. T. Martin 182,941 

Boring machine, W. DeSanno 182,902 

Bottle stopper, T. A.Weber (r) 7,339 

Box scraper, L. Bailey 182.381 

Bran-scouring machine, S, C, McMaster 182,841 



Brick kiln, W. S. Colwell 

Bristles, etc . , cleaning, W. F. Parks 

Buckle, L. Carr 

Buckle, Hlglnbotom & Smith 

Bung cutter, J . Bowen 

Bung machine, C. Abel 

Butter worker, F. G. Wynkoop 

Can, m<>talllc, J. F. Drummond 

Can, self -opening, T. J. M. Jewell 

Cane and stool, combined, W. D. Taber 

Capstan, W. J. Alrlch 

Car axle box, Jansen & Mekeel 

Car coupling, L. Fleckenstein 

Car caupllcg, H. Sells 

Car coupling, J. S. Williams 

Car roof, H. Aldrldge 

Car roof metal, H. Aldrldge 

Car spring, W. P. Hansel! 

Car wheel, Allen & Pullman 

Carriage step and shank, F. A. Sawyer, 2d 

Cartridge-feeding de^'lce, O. P. Salisbury 

Cartridge shells, burring, Salisbury eCaf 

Case for bottles, etc., G. Wilson 

Chamber bucket. L. C. Batten 

Chandelier, Carter& Brown (r) 

Check rower, W. L. Black 

Chimney top, J. Hessler 

Churn, J. Brown 

Churn, Hubbard & Sterling 

Churn, W. Marvin 

Churn, D. B. Nevltt 

Churn, J. M. Boberts 

Clgarplpe, I. A. Heald 

Cigarette package, H. Maddock 

Clothes wringer. A. Israel 

Coal, economizing. M. B. Eaton 

Cooling animal charcoal, C. H. Hersey 

Corn planter, L L. Ha worth 

Corn planter, H. J. Snyder 

Corset, F. C. Batcheller 

Cotton press, etc . , W. M. Pennlston et al 

Cotton scraper, L. C. Glllasple, Sr 

Cow milker, E. M. Knollln 

Cultivator, J. Palcer 

Currycomb, C. B. Taylor 

Die for press dyeing, D. C. Farrlngton. 

Distilling oil, H. C. Bose 

Door check, S. O. Ball 

Door check, W. Casslll 

Dumping car, E. Davis 

Duipping wagon, F. M. Pennebaker et al 

Dust guard for railway cars, E. Leverlch 

Dynamo-electric machine, E. Weston 

Eartbaugers, operating, E. M. Hoagland 

Easy chair and lounge, Nichols & Cain 

Electric coupling, A. Byder 

Electric pile, J. Cerpaux 

Electro-magnetic governor, Sangster et al 

Evaporating liquids, J. E. Weaver 

Extension chandelier, Browne & Carter 

Eyeglass, I. Alexander (r) 

Fan, automatic, Buben & Bradshaw 

Feed water heater, J. B. Mitten 

Fence, portable, Martin & Briggs 

Firebricks, compound, etc., J. Klernan 

Flower stand, H. B. Adams 

Fly trap, J. M. Scantiln 

Foldingchair, F. F. Parker 

Food, preserving, Thoma & Eurlch 

Forging horseshoe nails, J. Mills 

Frultplcker, J. C. McEwen 

FulllngmlU, B. Elckemeyer 

Furnace, heating, A. Gale 

Furniture spring, J. L. Branson 

Furniture spring, Branson & Juergens 

Game apparatus, S. Noah 

Gasregulator, 1. Cook 

Gate, automatic, E. C. Stephens 

Governor, engine, B. W. Gardner 

Grain door, car, Card & Saflord (r) 

Hand corn planter, F. Dyer 

Hand power for vehicles, L. B. Converse 

Harness saddle, S. E. Tompkins 

Harness saddle tree, S. E. Tompkins 

Harrow and land roller, W. Glllelan 

Harvester, Clinton & Knowlton 

Hat frames, wiring, B. F. S. Heath 

Hat-pounclng machine, B. Elckemeyer 

Hay and cotton press. Ward & White 

Hay and grain elevator, T. Powell (r) 

Hay loader, W. H. Thurston 

Heatlngstove, G. W. Herrlck 

Hinge, C. B. Clark 

Hoe, E. Warren 

Holdback, Boblnson & Merrill 

Hot air furnace, H. Bandall 

Hydrant, Kupterle & White 

Hydraulic Jack, etc., M. J. Walsh 

Ingot mold, C. M. Byder 

Ironing and polishing board, Mooney & Young.. 

Ironing apparatus, W. Halsted 

Ironing board, A. H. Wilson 

Lamp, C F. A. HInrlchs 

Lamps to Instruments, attaching, E. Buhlmann. 

Lathe attachment, I. Kinney 

Leather-sklvlng machine, W. S. Fitzgerald 

Loom stop motion, H. Carlon 

Labrlcatlng car axle, B. G. Martin 

Mall bag catch, P. K. Curll 

Matchbox, J. P. Benjamin 

Match machine, J. Du Bols 

Microscope, E. Gundlach 

Middlings, separator, A. Hunter 

Molding tobacco pipes, J. G. Oliver 

Mortising chisel, E. Cole 

Mower, H. Palmcrantz 

Mowing machine, B. Dutton 

Needle bar and cylinder, etc., J. Heglnbothom. 

Netting, Chase & Canfield 

Nut lock. B. W. Davis (r) 

Ore washer and separator, G. Laudor 

Ornamenting metal, etc.,0. T. Clare 

Paper-cutting machine, W. T. Shaffer 

Parlor skate, W. Lockwood 

Patterns, drafting, Stelner & Lass 

Pigeon hole for papers, J. C. WIgent 

Phi rack, C. Miller 

Pipe cutter, J. Curran 

Pipe for hot air furnaces, W. H. Drummond 

Pipe vise, J. H. Wilkinson 

Pitman for harvesters, J. D. Wright 

Plow, A . Schuetz 

Pocket book lock, E. Schnopp 

Polishing machine, J. Johnson 

Pontoon for raising vessels, W. Foster 

Potato digger, A. Favreau 

Pump , W . Adair 

Pump, I. G. Wheeler 

Ballroad rail Joint, G. Palmer 

Ballroad switch, C. S. Bastrlght 

Ballwaytle, L. E.Tates 



. 182,896 
. 1S:,849 
182,888 
, 182, 9« 
182,744 
182,186 
182,789 
182,905 
182,934 
182,869 
182,740 
182,938 
182,911 
182,863 
182.878 
182,739 
182,738 
182,924 
182,189 
182,963 
182,858 
182,851 
182.184 
182,141 

1,329 
182,196 
182,158 
182,800 
182,980 
182,943 
182,949 
182,851 
182,821 
182,165 
182,931 
182,809 
182,823 
182,820 
182.864 
182,142 
182,954 
182,915 
182,163 
182,953 
182,969 
182,152 
182.115 
182,883 
182,883 
182,9«1 
182.955 
182,939 
182,971 
182,821 
182,950 
182,716 
182,802 
182,859 
182,730 
182,199 

1,3.11 
182,961 
182,844 
182,838 
182,935 
182,187 
182,171 
132,850 
182,971 
182,843 
182,840 
182,909 
182,912 
182,145 
18-2,197 
18i,166 
182,898 
182,866 
182.816 

1,328 
182,751 
182,896 
182,810 
182,811 
182,914 
182,803 
182,925 
182,908 
182,975 

1,332 
182,970 
182,824 
182,893 
182,815 
182,960 
182,1T! 
182.938 
182,974 
182,856 
182,946 
182,753 
182,880 
182,825 
182,855 
182,762 
182,813 
182,887 
183,942 
182,805 
182,884 
182,750 
182,919 
182,828 
182,951 
182,8'J4 
182,770 
182,807 
182,822 
18-2,892 

1,330 
182,164 
182,148 
182,964 
182,835 
182,968 
182,919 
182,842 
182,900 
182,906 
182,183 
182,933 
182,862 
182,861 
182,830 
182,815 
182,811 
182,137 
182,876 
182,848 
182,194 
182,984 



Bazorback, H.A.Dow 182,90* 

Begulator, furnace, G. C. Paine 182,169 

Belief for air compressors, G. H. Beynolds (r) . . 1,333 

Blvet-heading machine, H. Buddick 182,962 

Bocklngchair, F.Mohr 182,815 

Boll for welding tubing, M. Blakey 182,195 

Boiling band Iron, B. Lauth 182,834 

Boiling horseshoe nails, 0. L. Hall 182,923 

Boiling blank nut bars, H. Johnson 182,331 

Sack filler and packer, E. M.Whitney 182,871 

Sadiron, Z. B. Custer 182,806 

Sadiron grinding machine, J. G. Baker 182,882 

Safety pocket, G. Palmer 182,841 

Sash balance, W. Woodward 182,981 

Sash fastener, E. J. Hale 182.154 

Saw bench. Bice & Murkland 182,958 

Sawing machine, M. T. Boult 182,385 

Sawing machine, circular, Hueber etat 182.929 

Scale beam, E. A. Bock 182,852 

Scoop, A. Button 182,141 

Scroll saw, H. L. Beach 182,143 

Sealing bottles. Jars, etc., C. M. Jacob 182,160 

Sectional steam generator, L. F. Benshaw 182,113 

Seed cotton gin feeder, C.F. Scattergood 182,860 

Sewing machine stop, E. Cornerly 182, 8M 

Sewlngmachlne feed, Williams et al 182,819 

Sewing thimble, S. Chard 182,890 

Shade holder for lamps, C. Vottl 182,973 

Shaftlng.turning, A. Dwelle 182,808 

Ships' rigging, setting up, T. F. Hall 182.818 

Shirt, S. Gutmann 182,920 

Shlrt,C.C. & D. W. Noycs 182,768 

Shirt and drawers, S. S. Gutmann 182,921 

Show case for spool silk, W. 0. Kelly 182,761 

Sign, A. W. Billings 182,794 

Singletree, L. Flatau 182,814 

Spinning ring fastening. J. H. Sawyer (r) 7,334 

Spirit level. Burllngton& Priest 182,801 

Spokes, trimming tenons on, L. H. Merrlman 182,944 

Sprlngair pistol, W. C. Cross 182,899 

Stalk cutter, B. Wright (r) 7,336 

Star braid, A. Moll 182,945 

Steam boiler scale remover, J. BIley 182,774 

Steam generator, G. T. Lauthlln (r) 7,331 

Steam heater, .1. E. Weaver 182. 781 

Steam lubricator, F. G. WIselogel 182,980 

Step and hub band, R. McDonald 182.839 

Stone compound, J. Kormann 182,937 

Stone, dressing, W. J. Macomber 132,337 

Stop valve, J. Ward 182,814 

Stop watch, H. A. Lugrin 182,836 

Street lamp, S. W. Squires 182,365 

Studs, winding spiral, D. F. Briggs 182,798 

Stump extractor, Balllet el al 182,191 

Tan bark, preparing, J. Sherman. Jr 182,965 

Thill coupling, J. C.Hendry 182,926 

Thill coupling, Osborne & Alexander 182,952 

Three horse evener, H. Spunaugle 182,961 

Time and combination lock, E. Stockwell 182,868 

Toy carrier, J. H. Adamson 182,138 

Toymoney box, J. W. Hoard 182.826 

Trace fastener, E . N . Banks 182,192 

Trackclearer, J, E. Green 182,911 

Trundle hoop handle, J. J. BIley 182,959 

Trunk, T. B. Dunham 182,907 

Truss, W. A. Turner 182,972 

Turbine water wheel, Bose & Jennings 182,354 

Umbrella, J . H. Gumble 182,918 

Umbrellas, attaching rings to, B. J. Gemmlll 182,913 

Upright pianoforte action, G. Trayser 182,812 

Ventilating mines, W. Grels 182,916 

Ventilation, system of , A. B. Brown 182,146 

Vignetting printing frame, W. Boyce 182,886 

Wagon brake lever, Engle & Suavely 182,910 

Wagon brake, W. £. Nash 182,948 

Wagon Jack, A. N. Price 182,956 

Washing machine, DIckason & Barrett 182,903 

Watch chain, J. J. Bohrbach 182,853 

Water closet tank, H. A. Haugan 182,756 

Water cooler, M. De Tonge 18'2,149 

Water elevator, T. H. Hutchinson 182,159 

Weather strip, M. B, Smyth 182,966 

Wheel plow, E. T. Hunter 182,829 

Whimetree book, E. C. Knuth 182,939 

Whip, D. Avery 182,190 

Windmill, A. W. Hall 182,922 

Wind wheel, J. J. Kimball 182,882 

Window bead fastener, H. W. Stetson 182,861 

Window screen, T. Nowell 182,161 

Wire fence barb, M. S. Harsha 182,819 

Wood-planing machine, A. M. Mortimer 182,846 

Wood-planing machine, H. M. Wilcox 182,182 

Wood pulp engine, J. Chase 182,891 

DESIGNS PATENTED. 

9,506.— Bab Belief.— A. Carlewltz, Newark, N. J. 
9,5(r7to9,510.— Carpets.- J.L. Folsom, Brooklyn,N.Y. 
9,511 to9,534.—CAKPKTB.—O.Helnlgke,Newntrecht,N,T. 
9,535.- Caitdt Box.— J. HIrner, Philadelphia, Pa. 
9,536 to 9,551.— Carfets.—H. Horan, East Orange, N.J. 
9,552 to 9,551.— Cabpetb.—E. J. Ney, Dracut, Mass. 
9,558 to 9,560.— Cakpbt.—H. Nordmann, New York city. 
9,561 and 9,562.— Carpetb.—G. W. PIggott, N. Y. city. 
9.963to9,566.— Carpets.- J. H. Smith, Enfield, Conn. 
9,561 to 9,511.— Cabpetb.—W. H. Smith, Enfield, Conn. 
9,572.- CioAB Box.— S. S. West, SchoenecK, Pa. 
9,573.— HiiraEB.—C. B. Clark, Buffalo, N. Y. 
9,514.— Caramels. —G. S. Collum, Hartford, Conn. 
9,515.— Stoveb.—F. A. Magee, Chelsea, Mass. 
9,516.— Bracbletb.-G. G. Miller, Philadelphia, Pa. 
9,517 and 9,518.— Decoratixo Tin.— S. Van Campen, 

Bahway, N. J. 
9,579.— Braoeletb.— J. Wilkinson, Mount Vernon, N.Y. 

[A copy of any one of the above patents may be bad by 
remitting one dollar to Mmra * Co. , 37 Park Bow, New 
York city. 



BCEZOQLS or PATENT FEES. 

On eacb Caveat SIO 

On each Trademark 9SIS 

On filing each, application for a Patent aTyuri) S19 

Onlss Ing each original Patent S30 

On appeal to Examlners-ln-Chlef SIO 

On appeal to CommlBslener of Patent! 920 

On application f or BelBBDe 930 

On filing a Disclaimer SIO 

On an appUcatlonf or Design 3^ year*) 910 

On application for Design (1 years) S19 

OnaDDllcatlonforDesIan (14 Tears) S30 



THE VALISITT 07 7ATEHTS. 

We recommend to every person who is 
about to purchase a patent, or about to com- 
mence the manufaoture of any article under a 
license, to have the patent oar^ully examined 
by a competent party, and to Iiave a research 
made In the Patent OiBoe to see what the condi- 
tion of the art was when tbe patent was issued. 



He should also see that the claims are so worded 
as to cover all the Inventor was entitled to wnen 
his patent was Issued ; and It is still more essen- 
tial that he be informed whether it is an infringe 
menton some other existing patent. Parties desir- 
ing to have such searches made can have them done 
through the Scientific American Patent Agency, 
by giving the date of the patent and stating the 
nature of tbe Information desired. For further 
Information, address HUNN & CO., 

37 Park Row, New York. 



^Avttti^mtnU. 



Inside Paffe»each Insertion 79 cents a line. 

Back Paffe* each Insertion St.OO a line. 

Sfnffravinga may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
ttsements must be received at publication offlct aa early 
as lYiday morning to appear \n next issue 



EMPLOYMENT. 

Any Person of ordi nary Intelligence can earn a living 
by canvassing for Tbe Illustrated Weekly. Experience 
Is not necessary- the only requUlte being, as In all suc- 
cessful buslness.lndustry & energy. Send r or particulars. 
Address CHAS. CLUCAS&CO., 14 Wairen St. . N.Y. 



A GENTLEMAN out of business, having about 
$50,000 to Invest, wishes to associate himself with 
an established concern whrre from $10,000 to $50,000 In- 
creased capital could be advantageousir employed. Ad- 
dress CAPITAL, Box 235, Boston, Mass. 




Saigas " ■ 
SwS.,;-— HO 



Send for Circular and Descriptive 
Price List. 



'LEHIGH EMERY WHEELS 

are In every way BatlBfactory, and for our purposes an- 
swer better than any others we have had.'* Baknes & 
Co., Syracuse, N. i. , Mowing Knives, etc. 

L. V. EMERY WHEEL CO.. Welssport. Pa. 



Danliiiry Drill Cbncis, 

New- 187 6-Pattern . 

0^- GREATLY IMPROVED-ALIi CAST STEEL. .^ 

PRICE REDUCED TO $8.00. 

Sold by all dealers In Mechanic's Tools. 

THE HULL & BELDEN CO., Manufaotubebs, 
Danbury, Conn. 



SECRETARY WANTED-TO MANAGE THE 
Watertown Steah Engine Company, at Water- 
town, N. Y. Address Co., giving business, experience, 
history, references, and salary expected. Oct. 20, 1876. 



QETS or DRAWING INSTRUMENTS 75 to 

O $100. Drawing Materials of all kinds. 

Levels, Compasses, Tape Measures; Aneroid Barome- 
ter from 1^ Inches to 6 Inches In diameter. 

Telescooes from $50 to $250 each. 

Spy Glasses from $3 to $25 each. 

Microscopes from $S to $1,000. 

Priced and Illustrated Catalogues, Part 1st, 84 paRes, 
Mathematical. Catalogues. Part 2d, 120 pages. Optical 
Instruments. Senton application. 

JAMES W. QUEEN & CO., 
Opticians, 

<M4 Chestnnt St., Philadelphia, Fa. 



J.M. CARPENTER * 



MANUFACTURBR OF FIRST CLASS TAPB AND 
DIBS, PaMtiieket, R. I. 



I ROM PLANINU MA-GECCK£B A SPECIALTr. 

L C WHITCOMBiffCO.,M'f'rs, Worcester, Mass. 



pT/l P A 'V to sell onr Rvbbbb f BiNTiira bxAHPS 
DlU lAI Termsfree. Taylok a Co. .Cleveland, U. 



agents, 
hlci 



S200 



a month. Outfit wort^ $1 free to 
ExcelbiobM'f'g Co., 151 Mich. Av., Chicago. 



IMPROVED PAPER BOX MAKER'S PASTING MA- 
X CHINES. WM. DRAPEK, Philadelphia, Pa. 



DOYOOi 




OWN PRINTING 

favorite 

Self-1'k'g Press «16 

FreBsea from S3 to Sl»5. 
Office complete SS Send 6c 
for T5 iiase book of itcsbcb, 
'Type, Cuta, &c., lUnatratrd 
with instructions, wortii 01. 

OORHAltC rfz CO. 
BOSTOSr. MAHM. 



Todd & Rafferty Machine Go. 

HANnFACTURERS OF 
The celebrated Greene Variable Cut-Off Engine, Lowe's 
Patent Tnbnlar and Flue Boilers, Plain Slide VaWe Sta- 
tionary, Hoisting, and Portable Engines. Boilers of all 
kinds. Steam Pumps, Mill Gearing, Shafting, Ac, Silk, 
Tow Oaknm, Bagglng,Rope, Flax, and Hemp Machlnerr. 
Agents for the New Haven Manufacturing Co.'s Machin- 
ist's Tools, for Jndson's Governors ana Stop ValTes, 
Stnrtevant Blowers, and Dlflerentlal Paller-BI ocki. 
WAREROOMS. S8 LLBBBTT STREET, NXW TOBK. 
WORKS. PATEB80N, NFW .IRR8RT. 



ELECTRIC BELLS, $3.60 TO $6.- AMATEUR 
Telegraph Outfits, $4. Sent C. O. D., with privi- 
lege of examining Send stamp for circulars. 

ROBINSON & DAY, PIttsfleld, Mass. 



TO RAILROAD MANAGERS & CAR BUILD- 
ERS— Complete Ventilation for railroad cars, street 
cars, and omnibuses, scientifically correct In principle, 
and mechanically very simple. Send for circular. Half 
be interest In the patent for Sale, 
t C.G.VAN PAPPELENDAM, Charleston, Lee Co., Iowa. 



WANTED— Salesmen on Salary only. $85.00 
per month, and all traveling expenses, to sell 
goods of our own manufacture to dealers. No Ped- 
DLISO. Address NOVELTY M'F'G CO., Cincinnati, O. 



ALUS, BTTLLARD & CO., Limited, 

Dealers In first class 2nd hand Machinery & Machinists' 
Supplies. Large Stock Tools In Store for Immediate de- 
livery. 14 Dey Street, New York. 



IMPORTANT FORALLCORPORATIONSAND 
MANF'G. CONCERNS.-Buerk's Watchman'^ 
1^016 Detector, capable of accurately controlling the 
Dwtlon of a watchman or patrolman at tbe different sta- 
tions at his beat. Send for circular. 
J. E. BUERK, P. O. Box 979, Boston, Mass. 
N. B.— The suit agalnstlmhaeuser & Co., of New Tork 
was decided In my favor, June 10, 1874, ProceedlnKS 
have been commenced asalnst Imhaeuser & Co. for Bell- 
ing, contrary to the order of the Court. Persons using 
clocks Infringing on my Patent, will be dealt with accor* 
ding to law. 



MANUFACTDRBBS AND PATENTEES hav- 
ing useful articles, suitable fortheHardwareXrade, 
iesmne aid to manufacture an d Introduce Uie same, 
address P. P. PBATT, care Pkatt a Co. , Boflalo, K. 7. 
Small samples may be sent, same to be returned if deilred 
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USEFUL BOOKS. 

Beckett.— A Rudimentary Treatise on Cloclcs, and 

Watches, and Bells. 12mo $1.75 

De Konnich.— Dietz. A Practical Manual of Chem- 
ical Analysis and Assaying, as applied to the Manufac 
ture of Iron and Its Ores, and to Cast Iron, Wrough 
Iron, and Steel. Edited by Fesquet. 12mo $2.5 

Hughes.— A Treatise on Water Works for the Sup- 
ply of Cities and Towns. 12mo 12.00 

Hughes.— A Treatise on Gas Works and the Prac- 
tice of Manufacturing and Distributing Gas. 12ino.$1.75 

Kinsley. — Self-Instructor in Lumber Survey- 
ing »2.C0 

Kobell.— Erin. Mineralogy Simplified. A Short 
Method of Determining and Classifying Minerals, by 
means of Simple Chemical Experiments In the Wet 
Way. 12mo $2.50 

Leffel.— The Construction of Mill Dams. Illus- 
trated. 8vo $2.50 

Neville.— Hydraulic Tables, Coefficients and For- 
mulas, for nndlng the Discharge of Water from Orlflces, 
Notches, Weirs, Pipes, and Klvers. Thick 12mo...|7.00 

Newbcry.— Gleanings from Ornamental Art in 

every Style. Illustrated by 100 exquisitely drawn Plates. 

4to $15.00 

iW~ The above or any of our books sent by mall, free 
of postage, at the publication price. 

Our new and enlarged Catalogue of Practical and 
Scientific Books— 96 pages, 8vo.— sent free to any one 
who will furnish his address. 

SW We are now receiving and keeping In stock the 
most important English and American Scientific 
ItoOKS as they are published. 

HENKY CAREY BAIRD & CO., 

Industrial Publishers. Booksellers and Importers, 
810 Walnut Street, Philadelphia. 

M^^B ^ Mj ^^ ^Kal NOTICE. Wo Inive Miu 
^^^ J^ mm ■ liUKust mill host solllii}: 

■ «m H^ MB SLiitioiierv l'ncka;;clii tliti 

■ AA V^^ La« ^V(>^1<1. it otniCAilis 18 

■ ■^a a ^ ^^ sl,i.ota„f papor, rSui'Vel 
opes.pencU.paiihdliior .uoldeii pen, and n pibCe (i I viihiablli 
Jewelry Complete siimlJlo packa^^e. with elo^'antsoUl-pliitorl 
sleeve bnttons, ami ladies' fasliinnaiiie fancy Set, pin and 
drops, post-paid. 25 cents. 5 packa^'es. with assorted Jew- 
elry SI .SVi»rt flrt(((/'«(e»r/.ei'er It' 'i/ch free to ail SKenta. 

BRI DE A CO., 769 Broadway, N. Y. 

TO E1.ECTBO-PI.ATER8, JEWEIiEBS, AND 

BATTERIES, CHEMICALS, AND MATERIALS, In 
sets or single, with Books of Instruction for Nickel, 
Gold, and Silver Plating. THOMAS HALL, Manufac- 
turing Electrician, 19 Bromfleld Street, Boston, Mass 
Illustrated Catalogue sent free^ 

GEORGE C. HICKS & CO., 
Baltimore, Md. 

CLAY RETORTS, TILES, FIRE BRICKS, &c. 
jy Terra Cotta Pipes of all sizes. 

OR SALE-VALUABLE PATENT RIGHTS 
of a Safety Screw Steam Platform Elevatorand of a 
Bosom Starching Machine for Steam Laundries. Can be 
seen at the United States International ii.xposition. Also, 
one third Interest In Pfautz's Steel Truss Extension or 
Flying Bridge. Forfull particulars, address 
L. STERNUBR GER, 503 Market St., Philadelphia, Pa. 



^3559 AND 

VOLNEY W.MASON &CO.PR0V.R.I. 



At Centennial Exhibition, Machinery Hali. D. 9, 66 
Also atentrance to Pump Annex. 



EAGLE FOOT LATHES, 



How TO MAKE SPIRAL SPRINGS. By 
Joshua Rose. With three engravings of the tools, 
which are easily made, and complete practical directions 
for working. Including Hardening and Tempering. Price 
10 cents. Contained In Sciestifio Ambbioan Stjpple- 
HENT No. 20. To be bad at tbls otilce and at all News 
Stores throughout the country. 



LEHIGH EMERY WHEELS. 

Send today for circular. 
L. V. EMERY WHKEL CO., Welssport, Pa- 



$50, 



00 SCREW-CDTTING FOOT 1.ATHE8- 
Foot Drill Presses. Send for Circular to 

H. L. SHEPARD Cincinnati, O. 



Gardiner*: Fat. Centring & Squaring Attachment 




R. JBi. STATE & CO., Sprluefield, Ohio. 



WATER SUPPLY FOR TOWNS AND VIL 
LAGES. By Clarence Delafleld, C.E. A concls'e 
and valuable Report, showing the Cost and Merits of the 
Various Systems— Discussion of the Holly System, Its 
Merits and Defects— The Reservoir System, with Pumps, 
Cost, and Advantages— Results Obtained and Economy 
of Use of Various Systems in Different Towns, with 
Names and Duty Realized, Facts and Figures to enable 
Town Coralmlttees to judge for themselves as to the sys- 
tem best suited for their wants— The Best Sources of 
Water Supply— Water-Bearing Rocks— Artesian Wells, 
their feasibility, excellence, and cost of boring— Impor- 
tance of Pure Water— How Surface Water is Rendered 
Impure— Cost of Water Pipes, from 2 to 12 inches diame- 
ter, for Towns, including laying, all labor, materials, 
gates, Joints, etc.— Estimates of Income and Water 
Rates for Supply of 1,000 Buildings. Price 10 cents. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, 
No. 27. To be had at this Oiflce and of all News Dealers. 



$3 



WATCHES. Cheftpest in the known 
world. Sample watch and outfit fret to Agents, 
Fortermsaddresa COULTEB & CO.,CMcieO 



rpOY NOVEI.T1ES Wanted-Will buy ormanufao- 

X ture on royalty. Address HA WES BRO'S, Toy Nov- 
elty Turning Mills, Monroeton, Bradford Co., Pa. 



UASnrE FACDLE ElTaiKES asd 
lloilursior driving Model Shlu 
AVh el Steamboats of from one 
to ten feet long; also Murine 
Screw Engines and Boilers for 
driving Pow-Boats or SUlIIs 16 
feetanti upward In length, eitli- 
jer plain ciistlngs,partlvtinislicd 
' or complete rojiJ y for usf, so 
constructed that a spet (1 of from 
sixto twenty miles per hour can 
he easily obtained. TheEnfrine can be quickly detaclicd 
from the Yacht or Bout, and is then suitable for Agricul- 
tural, Domestic, Mechanical. Conimor<-i;il oi Amateur re- 
quirements, when small power only Is needed. t^^lOO 
Scroll Work Designs I'ree onreceipt of Stamp. 

GEO. PARK, Buffalo, N. Y. 





(MrtJRTEia*M*HUFAcTORERS 

DBAWINb' PAPERS, 

MATHEMATICAL INSTRUMENTS, 

AMD DRAWING MATERIALS o fall KINDS. 
Ill FULTON ST. NBWYORK. 






With Scroll and Circular Saw Attach- 
ments, Slide Rest, Tools, &c. ; also Small 
Engine Lathes, Metal Hand Planers, &c. 
Neatest designs, superior finish. Low 
PriceH. Our new Catalogue describes 
thesea nd every t ool nee essary f ortheAm- 
ateuror Artlzan. Send for it. 

WM. L. CHASE & CO. 
95 & 97 Liberty St. New York. 



OI^ IJE AT:^ 

COMPO(//VD 

A SUBSTITUTE FOR OIL 

FOR LUBRICATING 

^ACHIlSrER^- 



Will save 50 per cent. 



OLIENE ( OMPOUND CO., 

48 Gold St.,iJewYork. 



VINEGAR, fo"^ ™*"^ 



IN 
HOURS trom 

Cider, wine or Sorghum, w?«Aowi uitina drugn. Name pa- 
per, and address F. I. SAGE, Sprlngtleld, Mass. 



ROSE-BUDS IN WINTER 

strong f»r Jiosea, specially prepared for fallplanting and 
quick bloom, sent safely by mail, postpaid. Five splendid 
varieties, all labeled, for SljOOj 18 do. Sii.OOl 10 do. 
SS.OOt 2(1 do. $4^00; 35 do. is.OO. ForlO cents 
each additional, one iTlalEmlllcentFreinluni Rose to 
every dollar's worth ordered. Send for our new OUIDK 
TO ROSE-CUL,TURjE, and choose from over 300 
finest sorts. Address THBT DINGEE & CONARD CO, 
Robe-Geoweeb, West Grove, Chester Co., Pa* 



SGUITERMAN, Export and Comml3Slon Mer- 
• chant. ^ Fountain Court, Aldermanbury, London. 
New York Ofllce. Uuiterman Bros., 454 Uroadway. Best 
of attention to Introduce Merchandise, Patents, etc 
In anyDartol Europe . 



FOB SALE— In lots to suit, 2,000 worn out bright 
Gang Saws, at 4c. per lb. j 10,000 Files, suitable for 
re-cutting, at 6c. per lb. ; also^ all kinds of Scrap Iron 
and Steel. GILCHRIST & GRIFFrrH,Mt.Pieasant,Iowa 




BLAKE'S PATENT 

Stone and Ore Breaker 

Crush es all hard and Brittle Substances to 
any required size. Also, any kind of 
Stonk for KoADS and for Uokcrbtk, &c. 
Address BLAKE CRUSHER CO., 

New Haven, Conn. 



FINE TOOLS AND FOOT LATHES. 

Screw cuttlni? and plain Foot Lathes. "Eureka" Foot 
Lathe, $15; laps and Dies, Twist Drills, Chucks, Scroll 
Saws, Stubs' Tools and Steel. Send for complete Illus- 
trated Catalogue. .TACKSON & TYLEB, 

16 German St., Baltimore, Md. 



WE EIN/XMIEL. 

pn FINE JET BlACKet/ery warietyof turned wosdMork 
parts oF m a c hi npi-y,. casting's -tinwoi'e ond other tnetal 
v.ikENAMtLEOJtTCnQOS.inwo'od ormet.l.m.de looiiijr 
OMERICHH ENIHElCO.m««RnEM St PROU lOEMCE . P. 1. 



The Lehigh Emery Wheel 

has given n e entire Batlsfactlon, doing as much work in 
same time as any wheel of same grade I ever used, and 
lasting, by actual count of time and work, three times as 
long. Sup'T ROTERs Ford Iron Fodndby, Pa. 

Lehigh Valley Emery Wheel Co., Welssport, Fa. 



Wood-Working Machinery, 

Such as Woodworth Planing, Tongueing, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 
proved Tenon Machines, Mortising, Moulding, and Re- 
Saw Machines, ana Wood-Working Machinery gene- 
rally. Manufactured by 

WITHERBY, RUQQ & RICHARDSON, 
36 Salisbury Street, Worcester, Mass. 
(Shopformerly occupied by R. BALL & CO.) 



SHAFTS PULLEYSHANGERS 
COUPLINGS ETC. 



Ill btock, and for Sale by 

WILLIAM SELLERS & CO., 
Philadelphia, and 79 Liberty St. , New York. 
Price lists and pamphlets on application. 



^Rn A AX71?l?Tr *'"'" ^ 's™a'«' No capital. 
<f>\J\J a. VV £j£iA. Tve give Steady work that will 
bring you $240 a month at home day or evening. Inven-- 
tors's Union, 173 Greenwich Street, New York. 




BRADFORD MILL CO. 

Succeason to Jai. Bradford it Co. 
MANUFACTURERS OP 

Frencli Buhr MillBtones, 

Portable Corn & Flour Milli, 

Smut Machines, efo. 
AIbo, dealers in Bolting Cloths a&4 

General Mill FuraiBhing. 

OfflceJE Factory. IDS W. 2d St. 

CIlvriKKA'IT, O. 

J.R.Stewan.i're*. W.R.Duolap.Ste. 

(Cf*PKICK-LiaT8 SENT OK APPLICATION. 



P. BL AISDELL & CO., 

Worcester* Alasa.* 

Manufacturers of the Blalsdell PatentUprlgtatDrllls and 
other first-class Machinist's Tools. 



Steel Casting's, 

From X to 10,000 lbs. weight. An invaluable substitute 
for expensive forcings, or for mfllleable iron castings re- 
qulrinigreat streneth. Send for circular and price list 
to CHlSTER STEEL CASTING COMPANY, EVE- 
LINA STREET, PHILADELPHIA, PA. 




Small Tools of all kinds; also GEAR WHEELS, parts 
of MODELS, and materials of all kinds. Castings of 
Small Lathes, Engines, SlideRests, &c. Catalogues tree. 
GOODNOW & WIGHTMAN, 23 Cornhlll, Boston, Mass. 



WOODWORTH SURFACE PLANERS lias. Planers 
and Matchers, 1350. S. C. HILLS, 51 Courtland 
street. New York. 



$250 



«i olOJSfli^.— AAeava waiitcii tsvery* 
where. Business honorable and flrir 
class. Particulars sent free. Addreip 

J WOBTH * CO.. at. T.o»l«.Mo 



I /\f% tf SO Best Selling articles in the World. 
I^\#%^ l%One Sample free, and an order good 
far KS.OO. ATKINSON 4 CO., 2 Clinton Place, N. Y. 



M f\ We win start you In a ousiness von 

■ "I >^ can make $50 a week without capital 

|Vi|/^KI C\/ ^"^ """1 respectable for either sex, 

IVIV^I>I C T AgentsSupplyCo..261Bowery,N.Y. 



WH I PPLE'S 

Fatent Door Knob. 

Awarded a Bronze Medal at the American Institute Fair 
for 1874. The Judgessay: "We consider this method of 
fastening DOOR KNOBS a great Improvement over any- 
thing yet Invented for the purpose, as It obviates the use 
of side screws and washers, and can be regulated to lult 
any thickness of Doors." Bend for Circular. 

THE PARKER A WHIPPLE COMPANY, 

WeiCMertdeDiCoon., or ncbainbenSt., N, j 



FIRST PRIZES, VIENNA, PARIS, NEW YORK, 
BALTIMORE, BOSTON. 
Bend for circular of recent patented Improvements. 
THE NOBWALK IRON WORKS. 

South Norwalk, Conn. 



Last Chance. 

Buy YocjE Tickets 

Noyv ! ! 

DRAWING POSITIVELY 

Th-ursday, ISTov. 30tli, 

OR MONEY REFUNDED. 

A Fortune for only $12. 

THE KENTUCKY CASiTdISTRIBUTION CO., 
authorized by a special act of the Kentucky Legislature, 
for the benefit of the Public Schools ol Frankfort, 
will have the First of their series of Grand Drawings at 
mAJOR HAI.,L„ In the CITY OF FRANK. 
FORT, KY., Thursday, Nov. SO, 1876, on which occa- 
sion they will distribute to the ticket holders the Im- 



mense sum of 



$600,000! 

Thos. P. Porter, Ex-Gov. Kj., Gen'l manaiter. 

LIST OF GIFTS. 

One Grand Cash Gia 8100,000 

One Grand Caah Gilt 30,000 

One Grand Cash Gilt 23,000 

One Grand Cash Gift 30,000 

One Grand Caah Gift 10,000 

One Grand CasliGitt 3,U00 

3 U Cash Gifts ot 81,000 each 50>OOO 

' 30,000 



loo Cash Gilts ol 
too Cash Gilts ol 
100 Cash Gifts ol 



300 each 

400 each 40,000 

300 each 30,000 

300 Cash Gifts ot JtOO each 40,000 

«UU Cash Gifts ot 100 each U0,000 

10,1100 Cash Gilts ot 13 each 130,00n 

Total, 11.136 Gilts, All Cash »U0,OU0 

PRICE OF TICKETS: 
Whole tickets, IVi; Halves, 16; Quarters, |3; 9 Tickets, 
«I0O, 27M Tickets, $800; 4«M Tickets, tSOO; 999i Tickets, 
$1,000. 100,000 Tickets at »l5 each. 

The Hon. E. H. Taylor, Mayor of Frankfort, the entire 
Board of City Councflmen, the Hon. Alvln Duvall, late 
Chief Justice of Kentucky, and other distinguished 
citizens, together with such disinterested persons as 
the ticket holders present may designate, will superin- 
tend the drawing. 

The payment of gifts to owners of prize tickets is as- 
sured. A bond, with heavy penalty and approved securi- 
ty, has been executed to the Common wealth of Kentucky, 
which Is now on record In Clerk's Office of County 
Court at Frankfort, subject to inspection of any one. 
This Is a new feature, and will absolutely secure the pay- 
ment of gifts. 

Remittances can be made by Express, Draft, Post- 
office Money Order or Registered Letter, made payable 
to KBATUCKY CASH DISTRIBUTIOS COMTANY. 
All communications, orders for Tickets, and applica- 
tions for Agencies should be addressed to 

HON. THOS. P. PORTER, 
General IHanairer. Frankfort. Ky. 

or G. W. BARROW Si CO., 
General Eastern Aieents, 710 Broadway, 

New York 



"LEHIGH EMERY WHEELS 

have given us the greatest satisfaction." Rathbonl 
Stove Works, Albany, N. Y. LEHIGH VALLEY EM- 
ERY WHEEL COMPANY, Welssport, N. Y. 



SPARE THE CROTON dc SAVE THE COST. 

Driven or Tube Wells 

fumlsbed to large consumerB of Croton and Rldgewood 
Water. WM. D. ANDREWS &BRO., 414 WaterSt.,N.T 
who control the patent for Oreen 's American Driven Well • 



TV»Q Tnll rLQ^-nf PHze Picture sent free! An 
lilc:/ lUii~UCluC:/. ingenious gem! 30 oblects to 

find! Address, with stamp.lE. C. ABBEY, Buffalo N.T 




Durable* and Efficient. 



Boult's Patent 

Reverse motion 

Paneling, Variety 

moulding and 

Oovetalling 

maelilney 

cuts Panels of 

any design or 

style of mould In 

the solid wood 

with neatness 

and dl^atch. Is 

a first class 

Shaper, Edeo 

and S c r o U 

Moulder 

Does genera 

Dovetailing with 

thick or thin 

stuffs. Simple, 




|7~ Send for Pamphlet and 
Sample of work. 

Improved SolldSteel Cutters for 
all kinds of Variety Moulders 
made to order, and warranted 
by the 
B. C. MACHINERY CO., 

Battle Creek. Mich. 



[T PAYS to sell our RubberJHand Printing stamps 
Terms free G. A. HARPER & BRO., Cleveland, 0. 



Pond's Tools. 

ENGIIfE LATHES, PL,ANERS, DRIIil.S, dec 

Send for Catalogue. DAVID W. POND, Successor to 
LUCIUS W. PO>fb, Worcester. IWass. 



BH ACHINERY 

OF EVEBT DESCBIFTION, 

COLD ROLLED SHAFTING, HANGERS, PULLEYS, 
COUPLINGS, BELTING, TANITE EMERY WHEELS 
AND GRINDERS, IN STOCK. 

GEORGf PI.ACI:, 

121 Chambers & 103 Reade Sts., New York City. 



Planing & Matching. 

ouldlng, Re-sawlng, and Tenoning Machl 
3aw8 and General Wood- Working Machinery 



Moulding, Re-sawjyag, and Tenoning Machines. Scroll 

LI ^"y. 

JOHN B aCHKNCK'S80NS5 Matteawan. N. Y. 
Bend for Cataiomie. < --- - -v. - 



[l8iiiiDenvrft..'N.V. cliT. 



LEHIGH EMERT WHEELS. 

Send today for circular. 

li. v. E. W. CO.. Welssport, Pa. 




The fact that this shafting has 75 per cent greater 
strength, a finer finish, and is truer to gage, than any 
other inuse.rendersltundoubtedly the most economical. 
We are also the sole manufacturers of the Celsbbated 
Collins' Pat. Coupling, and furnish Pulleys, Hangers, 
3tc., of the most approved styles. Price list mailed on 
application to JONES & LAU6HLINS, 

Try Street, 2nd and 3rd Avenues, Pittsburgh. Pa. 
190 S. Canal Street. Chicago, 111., and Mllwaukie, Wis. 
^r-stocks of this shafting in store and tor sale by 
FULLER, DANA, & FITZ, Boston, Mass 
e£0. FLACB ft CO.. 131 Chamberv St.. K* Y. 



EEVERSIBLE 

HOISTING ENGINE 

FOR Alili PtTRPOSES. 

1^ Cheap, simple, durable, and effective. _jKt 
LIDGEBWOOD M'F'QCO.,165PcarlSt. N.V 



^^■■■M^^a BAfETY HOISTIMU 

OTIS Machinery. 

OTIS, BROS. & CO. 

No. S48 BROADWAY, tfEVV lO&K 



The IiehiKh 
Emery Wheel. 



I "The best wheel we have ever had 
Gives our sawer perfect satlsfac- 
Itlon." Harrisburg Car Co. 



LEHIGH VALLEY EMERY WHEEL CO , 
Welssport, Pa. 



MACHINEKT OF IMPKOVE0 STYLES FOB 
making SHINGLES, HEADING, and STAVES: 
also GUAGE LATHES for TURNING HANDLES. Sole 
makers of Laws Pat. Shlnele and Heading Sawing Ma- 
chine. Address TREVOR & CO., Lockport .\. Y. 



PORTABLE STEAM ENGINE. 

WITH AUTOMATICAL CUT-OFF REGULATOR 

AND BALANCFD VALVE. 

THE BEST ^*? MOST ECONOMICAL ENGINE MADE 

S£A/^ rOfi C/fiCC/LA/=f. 

TheJ.C.HOADLEYCO. LAWRENCE. MASS. 



STEAM ENGINES FOR SALE 

I offer the following very superior Todd & Rafferty En- 
gines for sale at greatly reduced prices: One 18x36, one 
1-1x18 (sawmill), one 12x14, one 11x24, one lOxM, one 9x20, 
one 1x16, one 5x10 on legs, one 8x12, portable one 8x16, 
double hoisting: all flrst class and entirely new. Also 
various sizes and kinds of Boilers. I will also furnish 
specifications and estimates for all kinds of rope and bag- 
ging machinery. Send for descriptive circularand price 

Address J. c. TODD. 
10 Barclay St., New York, or Pateison, N. J. 



HABVAKD UNIVERSITY DENTAL 
SCHOOL. The next year of this school begins 
under the new plan, Sept. 28, 1876, and ends .Tune 27, 
1877, with a recess of one week at Christmas and another 
in February. The teaching is consecutive through a 
course of two years, the instruction of one year not 
being repeated In the next: that of the flrst year being 
Identical with that of the Harvard Medical School and 
by the same Professors. By this plan, the amount of 
instruction given is double that of any other strictly den- 
tal school, and at slightly increased cost. For informa- 
tion, address THOMAS H. CHANDLER, Dean, 222 Ire 
mont Street. Boston. Mass 



i<JSIS(taraS?H 



„ , . IRON 

DfTAMS (% tS ODER'S 



THE UNION IRON MILLS, PittSDUiKh, Pa.— 
Tbe attention of Engineers and Arcbltects Is called 
to our Improved Wrought- Iron Beams and Girders (pat- 
ented), In whlcb tbe compound welds between the stem 
and danges, which have proved so objectionable In the old 
mode of manufacturing, are entirely avoided. We are pre- 
pared to furnish all sizes at terms as favorable as can be 
obtained elsewhere. Fo r deac rlptl ve lithograph, address 
CamegleBrotbers&Co. , Union IJonMlllStPlttebarghtPa. 




[ESTABLISHED 1846.] 



Hm & Co.'s Patent Ota. 



The Oldest Avency tor Solldtlnc Patents In the 
TJnIted States. 

THIRTi TEARS' EXPERIENCE. 

MORE PATENTS have been secured thron^h this 
agency, at home and abroad, than throoffh any other In 
the world. 

They employ as their assistants a corps of the most ex- 
perienced men as examiners, .specification writers, and 
draftsmen that can be found, many of whom have been 
selectedf rom the ranks of the Patent Office. 

SIXTY THOUSAND Inventors have availed them- 
selves of Munn & Co.'s services In examining their In- 
ventions and procuring their patents. 

MUNN & CO., In connection with tbe publication of 
Che BCIENTIFIC AMERICAN, continue to examine In- 
ventions, confer with Inventors, prepare drawings, spe- 
cifications, and assignments, attend to filing applications 
In the Patent Office, paying the government fees, aad 
vatch each case step by step while pending before tbe ex- 
aminer. This Is done through their branch office, comer 
t' and 7tb streets, Washington. They also prepare and 
aie caveats, procure design patents, trademarks, and re- 
issues, attend to rejected cases (prepared by tbe Inventor 
or other attorneys), procure copyrights, attend to Inter- 
ferences, give written opinions on matters of Infringe- 
ment, furnish copies of patents, and. In fact, attend to 
every branch of patent business l)0th In this and In for- 
eign countries. 

A special notice Is made In tbe SCIENTIFIC AMEBI- 
CAN of all Inventions patented through this agency, with 
the name and residence of the patentee. Patents are of- 
ten sold, In part or whole, to persons attracted to the In- 
ventloa oy such notice. 

Patents obtained In Canada, England, France,Belglam, 
aermany, Russia, Prussia, Spain, Portugal, the British 
Colonies, and all other countries where patents are 
granted, at prices greatly reduced from former rates. 
Send for pamphlet pertalnlngspeclally to foreign patents, 
which states the cost,tlme ^anted,and the requirements 
for each country. 

Copies ot Patents. 

Persons desiring any patent Issued from 1336 to Novem 
oer26, 1867, can be supplied with official copies at rea 
aonable cost, the price depending upon tbe extent of 
drawings and length of specifications. 

Any patent Issued since November 27,1807, at which 
time the Patent Office commenced printing the drawings 
and specifications, may be bad by remitting to this of- 
fice |l. 

A copy of the claims of any patent Issued since 1B36 wll 
refurnished for fl. 

When ordering copies, please to remit for the same as 
ibove, and state name of patentee, title of Invention, 
ind date of patent. 

A pamphlet containing full directions for obtaining 
Dnlted States patents sent free. A handiomely 
bound Reference Book, gilt edges, contains 140 pages 
andmany engravings and tables Important to every pat- 
entee and mechanic, and Is a useful handbook of refir 
3nce for everybody. Price 35 cents, mailed free. 
Address 

KUNIT & CO., 
Publishers SCIENTIFIC AMERICAN, 

37 Park Row, N.Y. 
BRANCH OPFICK-Corner of F and 7th streets 

Washington, D. C, 
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91>00 a line, 
r5 « 



Back Pajre - ------ ^_ 

Inalde Pave --------79 cents a line. 

Engravinffs map head advtrtieements at the same rate 
per line, hy measurement, as the letter press. Ad- 
vertisements must be received at publication office as 
early as Friday morning to appear in next issu4. 



THE ENGINEER'S FRIEND. 

Few men rpallze the conBtaat care and watchfulnesB 
required of Engineers where even speed Is required. 
No Invention wfthin the last 20 years nas done so mucli 
to relieve all engineers of labor, care, and trouble as 
that of the Allen Governor. Engines with our gover- 
nor always run with a wide open throttle and keep the 
same speed, whether the steam Is 40 pounds nr 80 pounds, 
as long as It la eufflclent to do the work. Within three 
months, we have received letters of Inquiry from nearly 
two thousand engineers, many of whom have caused 
our governors to be attached, and all have been pleased. 
This governor Is simple In construction, Inexpensive, 
not liable to gpt out of order, permits the speed of the 
engine to be chaQg<-d at will ; Is neat In appearance, 
noioelesp, very dumble, eaves the engineer's time, eaves 
fuel, and Is at once the most powerful and most sensi- 
tive governor ever made. 

L.ARGEST NAIL FACTORY IN PENN'A. 

Chesapeake Nail Works. Harrisburg, Pa., July 21, 1H76. 
Mb. S. B. Allen: The " Allen Governor" which we 
have had on our factory engine since the first of April 
last, has worked to our entire satisfaction. Since begin- 
ning Its use, our product has been Increased Four 
Hundred Regs per week, and we recommend It to 
those seeking a reliable governor. 

CHARLES L. BAILET & CO., Proprietors. 

ALREADY SAVED ITS COST IN FlJEIi, 

W. P. FlMERSON Piano Co., Boston, Sept. 30. 1S76. 

S. B. Allen: Permit me to express my entire satisfac- 
tion in the working of the Allen Governor, purchased 
last spring. It has already saved Its cost In fuel, and Is 
all I could ask for. It works quietly, and Is exceedingly 
susceptible to the least variation in power, keeping 
even speed always. W. MOOKE, Proprietor. 

PERFORMS ADMIRABLY-EXACT SPEED. 
New Orleans Machinery Depot. Sept. 23, 1816. 

S. B Allen: The Allen Governor on our Factory En- 
gine performs admirably, holding the engine to the 
exact speed desired under the ever varying load of 
driving a large nnmberof woodworking machines— al- 
ways with an open throttle-valve, requiring no attention 
from the engineer. The fact that we have this summer 

furchased thirteen Allen Governors for our customers 
B the best recommendation we can give. 

C. B. CHURCHILL, Manager. 
NOT VARIED ONE REVOLUTION in 3 YEARS. 
Winchester Mass, Nov. 17. 1875 
"We have used the Allen Governor on our 50-horse- 
power engine for over three years. Our engine drives a 
bark-mill, and all other ma' hi nery Incident to a large 
tannerv. Our work Is variable, but the engine has run 
with perfect steadiness with the starting valve wide 
open, and has never varied over one revolution all these 
three yen rs. The Gnvernor works as well now aa when 
firs' attached, and we believe It to be the best Governor 
n the world. P. WALDMEYER & CO 

WORTH A THOUSAND DOLLARS A YEAR. 

Plainville M'f'g Co., Plainville, Conn., May 29. 1876, 

S. B. Allen: I r''fld an account of the " Allen Gover- 
nor" In the Scientijic Am,erican, and desire to tell you 
what I think of It. Your governor was attached to our 
large eneine seven months ago. It has done more than 
was claimed for It. It has saved ahout twenty per cent 
of our coal, and added greatly to our power. We 
thought a larger engine would be necessary to run our 
new machinery, and had pan ly contracted for one. but 
now we have plenty of power. The agent says you have 
saved us the price of a new engine. I think your gover- 
nor is worth a thouf^and dollars a year to our Company. 
Thev would not part with it for that sum. I have run an 
engine since 18^8, and never saw a governor which will 
regulate a steam engine like yours. W. B. REYNOLDS, 
Engineer of Plainville M'f'g Co. 

Flour Mills require regular, exact motion. This 
govcnor en« hies them to make more and better flour, 

Rolling Mills and Miichine Shops save the value 
of the governor evervm^nth i-y thp steady motion which 
we alone can give. Lumber Mills run with increased 
and steadlerspeed, and everywhere pralseourgovernor. 
Cotton Mills and Woolen Mills nave In some Instan- 
ces Increased their whole production from 3 to 10 per 
cent by using our governor— and all parties save large- 
ly In fuel . About 1,000 of our governors are In use, and a 
large proportion of the parties would not part with them 
for ten times their cost. 

We will be glad to send Illustrated, descriptive circu- 
lars to all inquirers. We want a good agent to sell these 
governors in all cities and towns where we have not one 
now. If you run or own an engine and don't want a new 
governor. It inighr be well to Know what improvements 
are being made. Every intelligent engineer should un- 
derstand our governor. AUpartles west of the Rocky 
Mountains may address GOnDAKD & CO., Pacific Iron 
Wor...s, San Francisco; those in the Southern States 
may send to THE NEW ORLEANS MACHINERY DE- 
POT, 166 Gravier St. .NewOrleans. All others may write to 

THE ALLEN doVERNOR CO.. Boston, Mass. 




(Fon^erl; at 62 Cortlandl Street, New-Yark.) 
L Simi HOBAVT, Pm'L JOHN C. I|08S, flajl D. I. Of BEOR, Oil. Jlft 



ReliefPlatesinHardTypd/letal 



BLOSSOM ROCK, Habbor Of San Francisco. 
Full Account of Its Removal, Method and Cost. By 
Col. R. S. WllllamBon. With 25 llluBtratlons, dlaerams, 
&c. Presenting valuable Information for engineers. 
Price 10 cents. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 24 To be had at this Office and of 
all News Dealers. 



THE BEST 

AND MOST ECONOMICAL 

Boiler Feeder 



FRIEDMANN'S INJECTOR, 

MANUFACTURED BY 

NATHAN Sl DREYFUS, New York. 

108 Liberty St. 
Send for Circul air . 



COMPRESSED AIR MOTIVE POWER— For 
particulars of the most recent practice, send ao cents 
for SCIi-NTIFlC AMERICAN SUPPLEMENT. Noi. I 
and 2, containing 5 engravings of the "Compressed 
Air" Locomotives now In use in St. Gothard Ttumd 
Works, with dimensions, etc. 



Lathes, Planers, Shapers. Drills, 

G«ar dc Bolt Gotten ,&4S. B. GOtlLD.NewaTk, N.J. 



Portland and Eeene's Cement. 

From the best London Mannfactarers. For sale by 

JAMES BRAND, 8S Beekman St., New York. 
A Practical Treatise on Cement furnished for 2<^ cents. 



I HON BRIDGE BTTILDING— A complete de- 
scription, with dimensions, working drawings, and 
prespectlves of GIrard Avenue Bridge, Pblladelpula, Pa. 
With foundations of piers. Ten engravings. Price 30 
cents. Contained In Nob. 1, 2, and 4 of SCIENTIFIC 
AMERICAN SUPPLEMENT, 10 cents per copy. To be 
had at this office and of all news agents. 

BON-COMBUSTIBLE STEAH BOILEB ft FIFE 

COVERING- 

WITH ^^AIR SPAC£'> IMPROVBMBNT. 

Saves 10 to 20 per cent. CHALMEBB SP£KCB CO., 
FootE. 9thSt.,N. Y.;l:i02N. 3ndSt.,St. LoalB.Mo. 



PROFESSOR HUXLEY IN AMERICA— FuU 
reports of the three great lectures recently deliver- 
ed In New Yori by Professor Huxley on '* The Theory 
of Evolution'' are given In the Scientific Aherioan 
Supplements Nos. 41, ^, 44. Price 10 cents each, 30 
cents for the three. Sold by all news dealers. Sent by 
mall, from Scientific Aherioan OtHce, on receipt of 
the price. These are the only scientific lectures dellv- 
ered lu America by Professor Huxley. 



rg^lleqi SUBSmUTE foi 
f or BrifitJ^^lj^ oytyj^ATlO 




Sc MANUFACTURERS Ibnu^hout lhteoBnt7. 
Cind Sluop br Ktw Illutlnled Circular. Piua aj when jdu »w lUf* 



WANTED-NEW OR SECOND HAND 
MACHINE TOOLS. 

— 18 In. Swing Screw Cutting EnglneLathes. 

—34 " " " " " " 

-20 " " ChuckLathe. 

—40" *' '• ■' Drop Bed & Hollow Spindle. 

- 8 ft. Planer. 

— Milling Machine, adapted for cutting Key Seats In 

Shafting. 
_— Cuttlng-off Machine for Shafting. 
3— Lever »rIlIPrea8e8. 

— Bolt Cutter. 

— Sturtevant Blower for Cupola, Capacity 5 tuns. 

— " " Small. 

— Heavy Emery Wheel Frame. Double. 

— Punching and Shearing Machine to shear 1 In. Iron. 

— Centering Machine. 

— Band Saw. 

— Tenoning Machine. 

— Shaping Machine. 

— Wood Planer (Wood's style). 

■ Turning Lathe. 

- Gauge Lathe. 

- Resawlng Machine. 

■ Wood Turning Lathe. 
.— Carriage Saw. 

— Cut-Off Sawing Machine, 

— Vertical Gang Boring Machine. 

— Horizontal Boring Machine, Sliding Spindle. 

— Universal Wood worker. 

— Grind Stone Iron Frames. 

2— Safety Elevators, capacity 1 tun each. 

We solicit propositions for the above tools, or equiva- 
lent, with the maker's name. 

MINNEAPOLIS HARVESTER WORKS, Minnesota. 



H.W.JOHNS^ PATENT. 
- MATERIALS. '^'^ 



ASBESTOS ROOFING. 

The only reliable substitute for tin, at about one-half its cost, 
finished with white Fire-Proof Coating, suitable for steep or 
flat roofs. In rolls ready for nse. Easily applied by any odc. 

ASBESTOS PAINTS. 

All shades, readymixed, superlorbody, rich colors, for gen- 
eral purposes: the roost durable and economical protectivecov- 
erin^s for exposed wood and Iron. In pails, kegs and barrels. 

ASBESTOS STEAM-PIPE AND BOILER 
COVERINGS. 

The cheapest, most durable and effective non-conductors in 
use — proved superior to all oUi el's in U. S. government tests — 
a perfect insulator for hair felt^, rendering them indCBtructible. 

ASBESTOS STEAM PACKING. 

Indestructible, self-lubricating, flat, and round, all sizes. 

Fire-Proof Paints and Coatings, Cements 

for Steam- Joints, Acid and Gas Retorts, 

Leaky Roofs, &c. Roof Paint, 

Sheathing nnd Lining Felts. 

Asbestos Boards, Paper, Thread, Cloth, &c. 

These articles are ready for use, and can be easily applied 
by any one. Send for Samples, Pamphlets, Price Lists, etc. 

H. W. JOHNS, 87 Maiden Lane, N.Y., 

Patentee and Manufacturer, Established 1858. 



^J___, -^___ ^^ ^_,^ For showing heat of 
^ y rOlllCX Cl^Sy Ovens, Hot Blast Pipes, 
Boiler Flues, Super-Heated Steam, Oil Stills, Ac. 

HENRY W. BULKLEY, Sole Manufacturer. 

149 Broadway, New York. 



HOW TO BUILD CHEAP BOATS. By Pad-; 
dlefast. A series of articles showing how any 
person may build a boat, with economy. Each article Is 
accompanied by drawings and diagrams, with minute 
directions, dimensions, &c. 

No. 1. The Three-Dollar 5cow.— Directions for con- 
struction, with 7 Illustrations. Contained In SCIENTI- 
FIC AMERICAN SUPPLEMENT, No. 25. Price 10 cts. 

No. 2. The Five-Dollar Rowing 5-ttjr.— With full di- 
rections for construction. IS Illustrations. Contained 
In SCIENTIFIC AMERICAN SUPPLEMENT, No. 26. 

No. 3. A Fourteen- Dollar Sailing Skiff .—yfiih 14 Il- 
lustration. YwW directions for construction of boat, 
center hoard, rudder, mast, sail, etc. Contained In 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 29. Price 
10 cents. 

No.^. A Twelve- Dollar Row £oa(.— 14 illustrations. 
Illustrates the construction of a graceful rlhhed boat, 
light weight. Shows the method of securing good lines, 
how to bend and arrange the ribs, dimensions of all the 

ftarts, and directions for construction in full. Contained 
D SCIENTIFIC AMERICAN SUPPLEMENT, No. 30. 
All the above numbers of Supplement to be had at this 
Office and of all News Dealers. 



$55g$77 



t, Week to Agents. Samples FREB. 
F. O. VICEERjr, Augusta, Maine. 



Machinists' Tools. 

New and lio-BorxD Pattbbh*. 
Bend for ner/ lUnetrated catalog 



Lathes, Planers, Drills, &c. 

NEW HAVEN iHANUFAGTURINO CO. 

NeiT Haven. Codd ■ 



ROCK DRILLING MACHINES 
AIR COMPIRESSORS. 

MANUFACTURED BY BuRLEIChRoCkDrIIL C . 
SENIVFOR PAMPHLET. FITCHBUR& MASS. 




WOOL & LIGHT 

Machine Co. 

WORCESTER, Mass. 

Manufacture all kinds of 

Iron- Working 

Machinery, 

including many novelties. 

Shafiisg, Fillers, tz. 
Send for Circulars. 



PEBFECT 

NEWSPAPER FILE. 

:o: 

The E-och Patent File, for preserving newspapers, 
maorazlneB, and pamphlets, has been recently Improved 
and price rednced. Subscribers to the Soisntifio Au- 
BBiCAN and SciBNTiFio Amkeican Supplement can be 
supplied lor the low price of 11.50 by mall, or |1.2f>atthe 
omce of this paper. Heavy board sides: inscription 
** SCIENTIFIC AMERICAN," In gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

MTJNN ft CO., 

Publishers SouuiTina Amkbioab. 



Tk Scientific American 

REFERENCE BOOK. 

A Bound Book of 144 Pages, for 25c. 

On receipt of 25 cents, we send by mall, post paid, a 
copy of a handsome little bound volume entitled the Sci- 
entific American Reference Book, containing 144 
pages lUust-rated with entfravlngs, and forming one of 
the cheapest and n.ost valuable books of condensed re- 
ference ever printed. Among Its contents are: 

1. The Census of the United States, by States, 
Territories, and Counties, tn/M//,showlng also the area 
of the several States. 

t2* Table of Occupations.— Showing the principal oc- 
cupations of the people of the Unltea States, and the 
number of persons engaged In each occupation. Com- 
piled from the last Census. 

Table of Cities \\B.\\ng over 10,000 Inhabitants— Com- 
piled fromthe last Census. 

3> The Patent Laws of the United States In full. 
With Directions HowtoObtaln Pa tents, Olflclal Rules, 
Costs, etc.; Forms for Applications for Patents and 
Caveats; Forms for Assignments, in whole and part; 
Licences; State, Town, County, and Shop Rights; Di- 
rections How to Introduce and Sell Inventions ; General 
Principles applicable to Infringements ; Synopsis of the 
Patent Laws of Foreign Countries, Costs, Procedure, 
Rights of Employers and Employees In respect to In- 
ventions; State Laws concerning Patents. 

4. United States Trade IHarkReiristratioo, show- 
ing the Trade Mark Law In full, with Directions for 
Registering Trade Marks, Costs, etc. 

3> United States Copyrisrht Lafv lor Ijahels, In 

full. WlthDlrectlons, Expenses, etc. 

6. The Principal mechanical Movements. De- 
scribed and illustrated by 150 small diagrams, of great 
value to Inventors and Designers of Mechanism. 

7. Geometry, as Applied to Practical Purposes. With 
Illustrations. 

H. The Modern Steam Engine.— With engraving, 
showing all the parts, names, etc., and a brief history 
of the Invention and Progress of Steam Power. 

9. Horse Power.— Blmple and plalnrulesfor Calcu- 
lating the Horse Power of Steam Engines and Streams 
of Water. 

10. Knots.— Presenting engravings of 48 different 
kinds of Rope Knots, with explanations as to tying 

11. Tables ol Weiffhts and Measures.— Troy 

Weight; Apothecaries' weight; Avoirdupois, or Com- 
mercial Weight; French Weights; United States Stand- 
ard; Dry Measure; Land Measure; Cubic Measure; 
Liquid Measure; French Square Measure; French 
Cubic, or Solid Measure: Measuring Land by Weight, 
with engraving of a section of the Engllsb. and a sec- 
tion of the French rule, of equal length 

12. Valuable Tables: 

(1) Table of the Velocity and Forca of the Wind . 

(2) Table of the Specific Gravity and Weight per Cu- 
bic tootand Cubic Inch, of theprlnclpal substances used 
in the Arts. 

(3) Table of the Heat-ConductIng Power of various 
Metals and other Solids and Liquids. 

(4) Table of the Mineral Constituents absorbed or 
removed from the Soil, per acre, by dlfferentcrops. 

(5) Tableof Steam Pressures and Temperatures. 

( 6) Table of the Effects of Heat upon various bodies, 
me Ring points, etc. 

13. MiscellaneouB Information.— Force of Expan- 
sion by Heat; small Steamboats, proper dimensions of 
engines, boilers, propellers, boats; Incubation, Tem- 
perature of; To Ma£e Tracing Paper ; Constituents of 
various SubstancesjFrlctlon, now produced, and Rules 
for Calculation -J Specific Heat Explained; Specific 
Gravity of Liquids, boUds, Air, and Gases; Gunpow- 
der—Pressure, Heat, and Horse Power of; Copying Ink, 
to Make ; Heat, Its mechanical equivalent explained; 
Molecules of Matter, size and motion explained; Light- 
ning and Lightning Rods— valuable Information Value 
of Drainage Explained; Amount of Power at present 
Yielded from Coal by best Engines; Sound— Its velocity 
and action; Liquid Glues, Recipes -jValue of Brains: 
Properties of Cnarcoal: Hlght of Waves; Speed oi 
Electric Spark, etc. ; Valuable Recipes. 

The SCIENTIFIC AMERICAN REFERENCE BOOK. 
Price only 25 cents, may be had of News Agents In all 
parts of the country, and of the undersigned. Sent by 
mall on receipt of the price. 

MUNN & CO., Publishers, 

Scientific American Office. 

37 Park Roir, Nevr ITork. 



The Tanite Co., 

STROUDSBURG, PA. 

EMERY WHEELS & GRINDERS 

GEO. PLACE, Gen'i. Agent for N. T. city and State. 



"DOGARDUS' PATENT UNIVERSAL ECCEN- 

JJ TRIC MILLS-For BTlnrtlng Bones, Ores, Sand, Old 
Crucibles, Fire Clay, (Juancs, Oil Cake, Feed, Com, 
Corn and Cob, Tobacco, Snuff, Sugar, Saltt, Roots, 
Spices, CoUee, Cocoanut, Flaxseed, Asbestos, Mica 
etc., and whatever cannot be ground by other mills. 
4A',9„'''3UP*''"*, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOGAB- 
DUS, comer of White and Elm Sts., New Torn. 



Stone Channeling 



OR 



Quarrying Machine, 




ITARD'U'EI.L PATENT. 

FOR CUTTING STONE INTO VARIOUS SIZES 
AND DIMENSIONS IN ALL KINDS OF 
QUARRIES. 

STEAH STOHE CTTTTEB CO., BUTLAin), TT. 

SOLE PBOPRIBTORa AND MANTT7A0TUKEBS. 

^r*Three Machines at Philadelphia Exhibition, 
\nnexe No. 3, Machinery Haft. 



PORTLAND CEMENT 

ROMAN & EEENB'S. For Walks, Cisterns. Founda- 
tions, Stables, Cellars ,Brldges,ReserTolra. Breweries. etc. 
Remit 10 cents for Practical Treatise on Cements. 
B. L. MixOHXKT A Co. . 7(i South St. , New rork. 



N O YK' 8 



Mill Furnishing Works 

are the largest In the United Staterr They mate Burr 



Jgei 



Mlllstones,T>ortable Mills, Smut Machines Packers.Mlll 
Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to flour mills. Send for Catalogue. 

J. T. NOYK & SON, Buffalo, N. Y. 



THE NEW FIFTY DOLLAR BACK GEAR. S CREW 
CUTTING FOOT LATHE. Send for circular to 
POST & CO., Cincinnati. 




Niagara 
Steam PumpWorks 

ESTABLIBHXD 1826. 

CHARLES B. HARDICR, 

No. 33 Adami Street, 

BROOKIiYM. M. Y. 



m. se:i,ig junior, & co., 

Importers of Amer can Machinery, Tools, Agricultural 
Implements, Wholesale and Export Hardware and Ma- 
chinery Merchants. Est'd 18«6. 

LONDON, ES8LASD, and BERLIN, GBBMAlfT. 




and Shaped Diamond Carbon Points, Indispensable for 
Truelng Emery Wheels, Grindstones, Hardened Steel 
and Paper Calender Rollers. Drilling, Planing, Moulding 
and sawing stone. J. DICKINSON, 64 Nassau St., N Y. 



DAMPER ^neifn ^^™ levers 

REGULATORS JSXiO X GAGB COCKS, 

MURRIIili & KEIZER, 44 Holliday St., Bait- 



HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

f . B. FBAimi , r. PrtS't. 1. 1. ALLEI, Fntl 
I, B. FIERCE, Sect. 



pUNCHINQ 



For the Beet and Cheaj 

:at, address THE STIL 



fs 



& PARKER PRESS CO., 



DROP FRSSSBS. middlstows, conv. 
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SCIENTIFIC AMERICAN, 
For 1877. 

THE KOST FOFVLAB BCIEITTIFIC FAFEB 
IH IBS WOBLD. 

THIRTY-SECOND TEAR. 
VOLUME XXXVI.— NEW SEEIES. 

The publtthers or the SCIENTIFIC AMERICAN 
bOK to announce that on the first day ol January, 
1877, a new volume commences. It will continue 
to be the aim of the publishers to render the con- 
tents of the new volume more attractive and use- 
ful than any of Its predecessors. 

To the MecJumie and Matmfactvrer. 

No person enga^red In any of the mechanical pur- 
suits should think of doing without the ScmN- 
nnc Amebican. Every number contains from 
six to ten engravings of new machines and Inven- 
tions which cannot be found In any other publica- 
tion. 

The SCIENTIFIC AMERICAN is devoted to the 
Interests of Popular Science, the Mechanic Arts, 
Manufaotures,Inventlons,Agnculture,Commerce 
and the Industrial pursuits generally; and it is val- 
uable and instructive not only In the Workshop 
and Manufactory, but also in the Household, the 
Library, and the Reading Room. Each volume 
contains hundreds of Notes, Receipts, and Sugges> 
tlons and Advice, by Practical Writers, for Work- 
ing Men and Employers, in all the various arts. 

TERMS OF SUBSCRIP1ION. 

One copy of the Scientific American will be 
sent for one year. 6 2 numbers, POSTAGE PRE- 
PAID, to any subscriber in the United States or 
Canada, on receipt of three doVLaire and twenty cents 
by the publishers. 

One ixtra copy of the Soientu'io American will 
be supplied gratis /or every dub of five subscriber t 
at $3.20 each; or six copies for $16.60 without extra 
copy. Postage free. 

Tbe Scientific American Supplement. 

A weekly paper, uniform in glze with the Scibk- 
nnc Amsbican, but a distinct publication. It 
contains working drawings of engineering works, 
and elaborate treatises on every branch of Science 
and Mechanics, by eminent writers, at home and 
abroad. An illustrated cover protects the hand- 
somely printed sheets. Price, t5.00per annum. 
Single copies 10 cents. 

One copy of the Scientk ic American and one 
copy of the Scientific American Supplement will 
be sent for one year, postage prepaid, to any sub. 
scriber In the United States or Canada, on receipt 
of feven Dollars by the publishers. 

The safest way to remit is by Postal-Order, 
Draft, or Express. Money carefully placed inside 
of envelopes, securely sealed, and carefully ad- 
dressed, seldom goes astray; but it is at the sen- 
der's risk. Address all letters and make all or- 
ders, drafts, etc., payable to 

MTJNIS^ & CO., 

3r PARK ROW, NEW YORK 



THE "Scientific American" Is printed with 
CHAS. ENEO JOHNSON « CO'S INK. Tenth and 
Lombard Sts., Fhlladelphta, and 59 Gold St.. New Yor|[. 
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